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?io 10 

mnmm^^^tm^^^mtiit^c t^^WLttun 20 
cii3RiS4] ±fH3 : zy^u^'^ymmLtcmmmm 

L fcM^r feS 1 1 1 ti. laiS 3 7 ^' -;b F® 9 -^TtS 
^ 7 1- F ^Hf S-r § C i: i: -r ^ 2 IB« 

[SS*iB 5 ] ±157^- ;1/ AiHiO i n v**: 3 7 ^ 
F^Di^i^^c^^^nTv^?.i:t^c^±. ±fB3 7'r-;i/F 

^msnmmmmnmtyomo so 

(cov^Tti, 7 u-A/7'r-;l^ FjilS^Sitffifi^iJ 
|fF^{b-r 5 ^ItSi tl- s W*ii 2 tB«o®jH#l?^ 

[iS5i<a 7 ] ±Bmmmm^o:>mm-/y y^ y 

tEii^ii**^ e> ^^ffisitii^s^-r ^ct mm. t-r^ 4o 
[II5RIS9] mmm^<oy-'ry7.(D^icnmtyi^ 

mmm^m^-r ^ ^mt^m t^^t^ct mm. t 
tmmmnmtmmo 50 
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[fl^lglO] ±tBffi)iii{^{i^{±. 7'('7^ixlilt«: 

3 : zyji^'yymmbrcmmimE^tTU^ti^yi!- 
^mm^ctmmttmjRm9iim(Dmmmm^ 

fbSfio 

m^mi 1] ±mmmmmmi.. y^ji^umm^ 

3 : 2 7;l/^^''>y^aL/cijia^M^*^p.^D. ±IB^ 
tU^Sti, ±SBfuHtf|g^ LT7f ;bAiifiO i av*"! 
3 7i'-;UF(Dlifitc^i^$n/-diiB. Xfi 1 n-v;()^2 

71- F©a#tcsm$nfcfitB^*tMiB>&i^mt- 

S i: i: 1 5fS*« 9 ia«cD®iiiii!??F#^bgBo 

[fijjijs 12] ±f B 3 : 2 y;!/^"^ y saa l fcijint 

ffi^;6^7-i';l'AWi® 1 av^3 7i'-;l/F(Dilfi{c^ 
«5bfd8^Tfe§ i:#fc{i. ^^3 7'r--'l' FO^-^Ji: 
fijS;7 ^' F^PtS-r Jtfi7'r FI^S¥IS^K 

So 

[iW5l?« 13] ±IB7 ;b Alift© 1 n V A< 3 7 ^' - 

;UFcDiiiftti:^j^$nTi.>§^tlcti:. ±IB3 7.<'-;1/ 
F® ^ %7C** 7 ^' -;U F ^l5^S-r ^Kfi 7 -;U Fit 

ti^m^m^f^ctmmt-rmmmi imm(Dmm 

1 4 ] ±iai?F^{b#gti. ±BEr ^ ^ 

111 omm(Dmmimm\:mm.o 
im^mi 5] ±iB^tii#S{±. ±mmmimmo:>m 
my^y^y'>'mmicm-^nrc±mmmm^^m^ 

c tmmtt^immdtmmmimmmmo 
im^mi 6] ±nmmtmm±immimE^mi 

[ft*«i7] mmimo^i^—^yTsCOfi^immty 

±Xmmn^(r)i/-fTy7.(Df^X1^^^\ty\y-L.U- F 

\%mm. 1 8 ] ±.%mmm\mt,t 7 ^ yi^AiHi^ 3 : 

L /c»iiii{t{i# i: 7b^ffi*f5^ tnxr^<o. ±gB{itBtSlg 

ti±iBmig^©ii*j^iiiST-fe ^ c i: mm ttm 

*«i 7fBttOiB^«li*, 

[WjRa 1 9 ] iMmmm\m^i 7 ^ )VKm\m 3 : 

2 ^"7 y SaS L /ciftiSftfi^*^ ?. 0 . ±IBiKHtS 
fgti7'«'>'l'Aiffl#© 1 a-7*^3 7'f-;l'FcDil^(i:^j^ 
$n/-d4a. Xti 1 n-7A^2 7^'-;l/F©li«!tgS^$ 



(3) 
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imbxr^^nt^w^tt^ m^m 1 7 tmrnmrn 

[000 1] 
[000 2] 

EG (Moving Picture Expert ^TO\x^)~fi^if'h^a ^ 

uPEGtii. ISO (.mmnmitmm') tiEc 

mmnn-UW^m) ©J TC (joint TechnlcalComml. 
ttee) \(DSC (Sub Committee) 2 9©WG (Workin 
g Group) 1 nc*5V^TSi:i6?>nfci()H#t?^<l:?3i': 

om^-eh^o 30 
[0 0 0 3] ±EM p EG^s^ii. ^ttmmmo^yu 

U ^<^^S. glli(3-9--ry^^ (DCT : discrete cos 

inetransform) moMiC^^^Hi^m^^r^m^l^l^f^ 

[0 0 0 4] Ell 7 i/^t>t^)i)3 : z-fji^'^^^y^m 

IcX'jyiy-L.ly-h^S OH z tLtcy ^ )II^V~X 

(Dmmimmtmmxii. a : 2 7';i'^?"'i'y5aatcj;*) 

tc. ±fBl^^|iii^|pic07i:fiJS-^2F^Ml>^|o]cD5i:se%S 

tLxi£mt^tmc. K&wmc-D\^'ximmtL 
[0 0 0 5] ccT, ±123 : 2 :/;i/^^'>y5aatcov> 

0fiJ;^«"THfv'3y5iiM;^it(Dl/^*Dl*?>NTSC73 

^iciifii-r^-fy'S'u-xT.^^ymmmmc^^ it so 
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X©iiifiti«#2 4 3V-eSi.<73(CWL. 

(D-< y ^ U'-xx+'V yiiifi^t^fiS© 3 0 7 U'-A 

(6 0 7'i'-;l/F) T-$)§OT\ ±IB7'f ;1/ACDS#2 
4:3V)t)>C)'fy^'U'-xx:^^-\' yjBfiM^©tt# 3 0 7 

ly-L (6 07-i'-;bF) ^^^fiJcfSfciiteia. 71-- 
)l']^^M^i&mti'^ib^X$>^o U-:>X. ±ie^#2 4n 
V(D7'r;I/AV-X©iiift^«5#3 0 71^-2^ (6 07 

-{ -)i F) iy-7.7.^^ymims^ic^mt^m 

-7, t?iJ;^ti*n-7MF 1, MF 2C0rtCDa^;]C0n-7MF 1 

;g:-f y ^? u-xx:^-^ ym^m<r) zy^-fi F^tc^ 

i^cOnvMF 2a37f-;l/Fi3Hc^^-r?>i:V^ 

3 : 2:f)]y^'yymmt'^-mci^m-^nx\^^^o * 
^3. ii(D<t-5*3 : zy)i^^ymmizxK)nibrirc-c 

y^\y-7.7s^^ymm%^<y^^%. ±SB7T:fi*iifiii 

ti0 1 8tcS^1-7-i';bAV— xcoiw)— « 1 r3vA^e>!#e) 
nfc 37^'-;UFO9t>®P0)Sb7^'-;UFT'fe?.o 
[0 0 0 6] WT> 0 1 7<Dlifi!c<D^SBftUi^%tf 9o 
[0 0 0 7] ldx';tx-7"bn-^?" (VT R) 1 0 He 

lis ±IB3 : 2y;i'^"'>yMati:j;0 7^';UAy-xcD 
r-^*^ nfcilMg^*s±iBiSA;':»iiiftffi^ 

h\^xyyM.y ^-)\'Ymixmsw£^\ 0 2fciM6n 

[00 0 8] ±IB7Lfi7 -1- -/b F1^tHRtM^*f§ 1 0 2 
S#3 0 7b-A£D^'y^l/-XX4^-vyilfSM^ 

7f ;i/Ay-xcoiR)— tDnv*>e)#e>nfc3 7'(' 
-;l/F^^^HJL. t:cD3 7-r'--'l/H(D'5-S7i*^S03i 
L7^-7l/F (OT. 7Cfi7f-;l'Ftiif^~) ^3^01^ 

<o cntcjct). mmmaiz 4yu~i./f^(D-:fu':f 

Uyiyf7.^^yyU-l. (|li^^^«{<:±S7b-A) 

/3M1l^'3tB$n.Si:i:{c^c§o EllOfcfi:. M^iS2 4 7b 
-A/#cD7"n ^'V'y -yT'x^^-v y7 u-A^afJWtc 

[0 0 0 9] CICDHI 9*^P>|iJ-l.<i;^(C. ±IB)T:ft7^' 

;l/F(top field)Xt±ll2 7i'-;l'F(bottoin field)<^ 

;l'FIifi) Xh^is^E')ti'-^m^^ (f^t)-^/^'; x-y 
©IrI CiliiTE Lfc 2 7 1- -;L' F A^ISI-Bf^T'fe if d :»b^ 

^iS'^^S) o cz.x\ mi7'r-;VFX{i^2 7'<'-;i/ 

F(7)iIM L 2 7 -I- F A'i)^ 0 n/c £DT$) § ^ 
P. . a*J Wf;: « C (D 2 7 f -^b F ti^^tc -gl-r 5 a 

tt, 3 : 2:/;i/:5^-'^7>j!!iam, mm(om^-^m^mct 
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[0 0 10] L/cA^oT. ±3SL/c?LS7f-;l'K©1^ 
-;U K(Da!^Lfc 2 71' KF^©^I U^WS^tcHfii 
TV^-So 0iJx.t±\ ±12^ 1 7-i'-;l/FXt±^2 7i'-;U 

Tfe§tw:^$n^c ccT\ 7i:fi7i'-;bF-pfe§fc 

n^n^o 7LS7^-;bFcDl^HJRtflti©7;l' 
[0 0 1 1 ] ±IB7i:fi7i'-;I^F^WSO'lt*tl 1 0 2 

*^ ^^ti^ntcy^ -)i F fy-y yxcDH^m^ti. x 
^^•-^'yny/^-^ 1 0 3{cT. 0 1 9{c^-r<t^fcA;'3 

)®(C7U-i:.>'-':r>'XOiiiftM^^^^?tl§o ild 

X\ «fi!c?nfc71x-Ati. 7'r;l/A(D|p|Dl 

)S L cOT-fc fu ^'Uy iyfX^ ^7 b- 

7-i';bAcDi nv^7'p^*b>y>'7'X^-\'> (li:^ 
SS) LTM^tbLfclififi^© 1 7U-i^(C^Lt/\ 
-iStC. 7'P^7U-y>'7"7.+-vy7b-Att. -TV^fU 
-X7.^^yy\y-Uc];:t^. SiiT^lnltD^'l'yP^Offl 

[0 0 12] ^mx^^yay/^--^ i o 37b^p.m;'3$ 

mt^ 1 0 4 {c3M6ni.o il(D??F^ftts 1 0 4 Tii. 

0 3 A^P)til;':$n/c:/n v'T'T^^-V >7 b-AcD 
(c, yD^'>y>'7'X+-v>'7b-Aoaft{g^:iStt 
+ y7b-i^cDiii1ift^^??^{tt5J:0t. 15^^??^ 

[0 0 13] ±mnmtm i o 4 {tTi?F^fi:$n/ciaft 

imi'i. ^(DVk. tmmw \ 0 s^am^n^o 

[0 0 14] ±aiLfCctolC. tj£5l5«i]iH^??F^{b^H 

•r':i-r-7°^er^x-7°lx-n-^"l 0 HCTS^LT 
t#/-d§^*<SK3 : 2y;^^■>>'5aa^cJ:^)^#6nfcfe 
OT'fe5«-&, 7L/-A(Dia0{i^(D^?^{t^^{i:m 
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[0 0 15] 

n-^i 0 1 icmm-i^^^^T^T—ficim-snx^^ 
mximm3 ■ z-fjii^'^yymc^Ktn^titcm 

10 b-Fti3 0Hz) tti\ ^J;^tfS*^tJ;t)IS^$n 
xmB $ nfc 3 -7- i/ + iVmi^^WK L fc r >>" a > 
[0 0 16] CcD<fca^. 3 : 2 7';l/^^'> >Saa{c<fc 

tt)^ui±Lxim-£nrc\^T:t7'-y^. mi kdu^ 

20 [0 0 1 7] 9c-f. SiSH~x5j-r-:/*>?)S*$nTt/^ 
^m^mmsm}\ v^m:fo e. nfcft^gp 

y^-)lV^mmL. S^7i:fi7i'-;l'F*l^itT, 

^gp^^T'ti, a*JW{-t±?5^<WSt07 b-A U- h t± 2 
4HzT'%ltm^*P)^l/\ 

[0 0 18] :^^lc. ±l2IIMt<i^A^xbe;?3^^{c 
tC{i±|EJ!:S7i' -/b F*^#ft t*V>©T% ^T07 
C «fS^g|553-P1i:. ^mm(D,y U-A U- F {± 3 0 H 

[0 0 19] b*>L, SuxELfcJcdt, 5tft7i'-;l/F 

(Ol^HJco^fJitis 2 7i'-;l'FF^ofi^tDl|b$(D)t 

fi?iJ^t±'Bi)l2lg 1 7 f FXli^ 2 7 1- F©ji 
MLfc 2 71--;!/ FS(D^il^<DM:J)-©$6^«i^Pi:m^ 

oiaffi t ^tmLx. Kmy^ ~)i F©iy^^f^ ^ ^ o 
40 'ht^^^mm<Dmwm^xh^^'^^c\,i.^ m-oxnwy-i 

[0 0 2 0] Sfc. -iStc, 3 : 2 ^^l/^'-^yMCci; 

0 i# ?) ntmmmm ^ n?. mits^mft^aao^mje*^ 

?S<^?.iJ^\ ■r^t)-&¥)tfb7i';l/^tcJ:t3BtPig73[6l 
(7i'-;l/Fr^. 7U-AP^) cDiii^fi^{i:SI$n§7 
i';b^'jy^©fi^v^A^5S<*§ISH, MIBil'3JIL7 
I- F T-S o T 2 7 f F P^-eiB^ffl (H* U--^ 
ti^t5oT< 2>cDT\ c:n?)2 7i'-;l/FPtgcDM:^ 

50 u 7 -r -/i' F ^wmnSiy ■< -fi f i: ut Lii< * 
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[0 0 2 1] Lfs^L. mmm^±%<.t^t. mtm 
4H{tm^A^-r be* ^ ^-eaiJ^nfcM^gp^^T-*?) lo 

;!/ F li^^SW^ 7 ^' -yl/ F T-fe ^ t> Ht) e. -fl^S? 
^/c. iin(cJ;DW^fk07U-AU-F*)3 OH 

^gMtc^SFrgS*^4r§o tfc. 7'('-;l'FHRtf7 

[0 0 2 2] mc. y^vx^Wim-^nrcmmm^ 

(cMLT^-pT/Lft7^-;l/F<D|iJ^%tToTL$9u 20 
t ^jgttS fci6(c, 5xS7 -r F<D|iJ^S*^M L < 
f -r^tJ-^BuIB 2 7 1- ¥fSOm-'A<DmMim(D 
IHii^/h^< bJirsi:, 3 : 2 7;P^""'>>'Sliatcj;?, 
SMS^ tc^^-r 5 Tifi 7 ^ -;b F Hi^^AMfiT-r 5 
Cticrj::ho ^/c. ilcDj;d(C7LS7'f-;UF©1^tti?i) 

**MST-r2>ii^ 3 : ^•/)l^^'yy^mic^^mm9^ 

{c^^-t^^^iWyU-Lly-hi^Z 4 H zW±i:*?. 

[0 0 2 3] ^cx\ ^^mmcom^smMicm^xrji so 

^t?>mn(DXr)ic. iii{tM^ov'-'yyxft3fc??^fb 
7 U-i. F CDS* 5) t# ?)nfc iiftfS 

[0 0 2 4] 

^^Sa•SB^i^ i8fiffi^©>'-'y>X<0'4'{i:?^^{t7b 40 
-AU-F<D^fl:-r5{fig1S^^1^tUL, cofiiiHiffi 

[0 0 2 5] Sfc. *f80^coiBiSiii*ti^ ilf^fe^cOi/ 
yX£Dtt)ti:^^{k7 U- A U- F (Dm^i^Wm^M 
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[00 2 6] 

[0 0 2 7] 9ff. :^mn<Dmmmnmty5^^mmt 
1 tea, ^^m(om 1 «i)ii^??^<i:^B*^jiffl$n§ 

[0 0 2 8] 01 cDlifi|vF^{t:->7.rAti. ±S'JLT^ 
20©eT':tx-7Uri-^" (VTR2, 3) t!)^?)©!! 

^ffi^(Diii*%tT9ex;i-*i*gKi t. m^y'^mm 
[0 0 2 9] i.m^'fyi-m^mm \ a> y^)\yhv~7. 

(^ij;^«'t*iijy-x) tp^2 : 2 7;l/^"7>'SaSti: J; <9 

fg^ (?5^{t7U-AU-Fti2 4 H z) ^S4-r?)V 

T*5lfr:i-r-7'A^P>aiS{t^ (r9^{b7 U-i^U- 
FtiS 0 H z ) ^S^f S V T R 3 il. iine>2^ov 

yf-4t. x-<'yf-4icx<omfRznrcmmims 1 2 

^ti'-f^a-r-^tcEii-r^VTRTi:. X'r''y^4^$iJ 
[0 0 3 0] ±ISfcrr>i-^m=i>'Fa-^5tt. «#7 

^^'s 1 1 ^±ia7;-r-y^4(ciMoTiiSx-r-y^4(D 
TR7ffl'\fel±l:tiLTv^5<, c:co77^s 1 Hi, x-f 

m^tLx. '^mmimms 1 2i:ittvTR7rtoif 

r;t-f-7'fcie^^n5o trsiht>. HfiiS^S 1 2t 
7^^S 1 U±, 7.i'-y¥-4{CTjiiR?nfc:^iB<tti:o 
t/^Tl?^ miSbT, VTR7tCTtfr:tr-79{c|a 

[00 3 1] il CT\ ±IBH^€^S 1 2 il^i{Cf3^$ 
n57^^"S 1 \<DtEBl5^tbXlt. m^liSMPT 
E^-TAn-Fcon— if'tr-y F^fflv^T. B^ffi^i:- 
i^{Cx-:/tc|EiSLTfc<73S*^fe§o **3> SMPT 
E:5r'l'ixn-F«> T^UAMtS (C98. 12:tiine and co 
ntrol code for video and audio tape for 525/60 tel 
ev is ion system) fcjl^^nfcn- FOPi§^^>T'fe§o 1 
E CJI<S"I?tiPublication 461 (time and control code 

for video tape recordings) LT625/50television 
system^-^tyJilSi; LX-mitLX\^^^o :R<*fi^tti. 
l/''t)i4>?>V I TC (vertical interval time code) ^ 
LTC (longitudinal time code) IC±I27'7^'*S 1 1 

mmt^o *fc\ ±iav 1 TC(i. mmy^y^^y'!^' 

WF^O^f-fA^-F-efeO, 1 HM^tc^r-rAn-FcD 

■r-^^^, 6 4 If >y F?:8 e-y hmmcj^ifxmm^y 
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h (" 1". " 0") ^maU •ibl,c8\£y h<DCR 
C n- K^iPX-fcH 2 iCTf.t^ a * 9 0 e -y h T'li^ 

^(D7'U\£'Jaym^<Dm^. ±iaSMPTET't*. 1 

'7'<ymn(DimtLri,i. ig3{c^-ri;9tcu-xV 

y^':x."ji/XK) 1 0 /i sgnrduSA^e^i^f :^^0'J 
-r-^y^'X-y v^<D3. 2 6 9 /t s^BiJ«^5 0. 2 86 

I R E (Institude for Radio Engineers)s 
1" 7b^8 0 I R E<Db'^;l/T'IE^$nTV^So $fc, L 

<0. 1 7 1^-A0f(gc 6 4 tr -y h <7)f5#PatS|g&t/a— 
tr-y hi: 1 6 e<y hCDS/y^lf-y hOia 4 (C:^-r<i; 3* 

"y-^^fiCtmtn^o ±t20 2^ia4tc^-rJ:ati:, ± 
IB V I T C , L T C tCii. ^J-r A3- FcOffi(c:i— f tr 
<y h*<#tnT*50. ^Sa— tflf<y h}c±iB7v^^S 

1 1 :5:tSa^-r5i:i:A"!Tt5o 

[0 0 3 2] CcD.fc^^cilii^tT^/cid, ±IHXf'<y^ 
4A^p)(D±ie3 : 2 7';l'^'"'>>'Mc<J;?>iaft«^i:r 

#fS^S12«. VTR7tcJM?>n§Suf::. VITCM 
LjA*^|llSS6tciMe,n§o SfclRl^tc, aiSV I TCg 

0^ aK7^^'S 1 l^^±gB3 : 2-f)\y^''^y'&m\^^ 

Ms^ am) ^ntLx. ±immmns i zom^^f 

V I TCCOa-+f'e-y htcMLjA^nSo 
CO 0 3 3] ±3itD<i;9^C^;?)^P.. VTRTfCTIBIi 

*^'S:$n§ex^-r-y9{c«> 3 : 2 T'/u^^'-^y^aa 
ic^^ mmm^ t x u e ;!7 ^ ^ r-jn^ $ ntzmmmm^ 
mmm-^^nrmmn^ (s 1 2) ^©m*;^ 
s) mn^m^Tst^m^ (75^5 1 d *w 1 tc<d 
a— tftf-y hfcgtiAtnfcii^m^s 1 smm-^n 

CO 0 3 4] **3, V 1 T C, LTCfCOl/^Tti. MIB 
02, ia4tC^-r7;^--x'-y hi.:^^1.(Dld'-y Hllfi!c<7)t>(D 

nri/^ntiW $fc. ±3SbfciBWi^s 1 zt 
yy^'s 1 Hi, |i)-oiBiS<ii*tlBi^$nTv^5it:^S 

{±*<^ giJ-^rOlimcgBii-rSct^tcbTfeJcV^o fiSJit 
If. ianc^NL/c7P-y tf^r^'X^'8tfBii-r?>J;d 

8{c77^s 1 1 (-r^b-^jsa-iSifig) ^laaj-rsj: 

CO 0 3 5] ±aib/c<t9^{i^*W2n/clfr*r 

-:/9{iVTRi ncTB^^n, covtri iT'<o 
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s^tc J; we.nfcii#e^ s 7 TbWlit^^^b^s 1 0 

So 

[0 0 3 6 ] ±IB V T R 1 1 *>e.<D®i!{i^ S 7 ^StJ" 

mm 3 : 2-f)i^i;ymmic^^mimmtTiy\^ti}i 
(.rnvrnwrn^s 1 2) :^m^tiittmc. c<Dmmm 

10 ^£DSMPTE^YA3-FOa-+fti~-y h. P^tfSu 

iBv I T c^cMmtntcm^ommi^mn itfrny^^' 

S 1 1) ^M*^WL. ^MS«^^1flS^i:S^v^T. ±IB 
mjtB3 : Z-fil^^'^ymzii^mmmtmU 

r e * ^ 7 -ea^ $ nrmmm t^cn\^x. 

20 [0 0 3 7] ±gEVTR I \ i:i-^^m\m^\tmm.\ Ofc 

#i,^&^n/ciii^t^i^s 74*. 5t-rv i t ck^kdidss 
1 2tciMe)n5o s^v I Tc^^^^ijiHissi 2T'a. 

±IBHfi{S^S 7*^5.. ffitaSMPT E^-f 
a-+f't"-y F(Oi?iJ^ti"V I TCrttiEB^tlfciiiiBli* 
(•r^t)-67^ys 1 I) ^l^^tBL. ±IB3 : 

2 T';!/^*':? ysaatc j; ^m'^m^'Sl.xS7■ nr a ^ ^ T-ti 
mns 1 2i:isii;{t^) 'm.'7fn.Lfmmn 

mz-DX^^X^mmn^S 1 ^LTX-f-y^l 3^(0^ 

15V 1 1 Qfphm.^m.-ofc^^mnmzm':5\,^x. ±ia 

iSMt^S l7b\ MIB3 : 2y^;l/^">>>®ati:<i:^iS# 

t>-^<D. mn^-Cf-^JTs-tyy^'SZ (milB77^~S 1 1 
tWlS-r§77^'") :S:t±i;^|-t^o C(7)7^^^'S 2li. ^ 

wwi^iibTx-ry^^i 3. ib^m^n^tVk 

'^^\m \ 7^«>iMp.ti§o s/c. V I Tcm^m 
oiHissi 2^^6ti> mmms i t:«tc, mai-ri)7i' 

-;i'FlRlS^ii^ (s 6 0 8) ^>t^J;^;^n§o 

40 [0 0 3 8] ±tBX-Y<y^ 1 3t±, ±IB7'7yS 2{cjcr> 
CT. cX{id(D^')#x.A^^7fen?.^>«^:• 
feD> mtf. ±SBil»{t^S l;b^±IBT-ue'A^^-e 
a^$nfcfe(DT'3D?.Ci: ^±1377^5 2!{)<^UTI/_^ 

i;b\"3 : z-f)l^''^yVm\z^^^(DXh^!:.t^ 
±iB77^^S 2*^^LT(/^5tt{i:a»^#«^d{|i)(C 
mom^^n^o S/c> ±fBXt'-y^l 5fe±IBX'l'-y 
^1 2 i:|5]1t{c±IE7^^'"S 2tcJt^CTiS^^^4S^ eX 
f (D« t) *jK.;b^tTt)n?> <^T$) <? , ±IBiHifi^ S 

50 1 *^±iBx utr * ^ V T'ffl^ $nfcfc©T-fe5ci:^± 
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IB 7 ^ S 2 L T V ^ § 1 1 e iJic^ 
1 3 OM^^ffi? c i; x-r -v ^ 1 5 (O^mmiS^ etH 

1 e^xti-^n^o Ltcis^-DX. ±isf-nf*><-7T-ji 
i:tcDii#{t^s 1 ±Mmmms sulxx^^ 
3 : 2-f)i'$^''yy^micx^i,(Dv&^ct^±Myy 

S 2*%LTl/^Si:t<DIi#{i^S Hi, 7157^-- 

ji vifkiHRifm^^ 1 4(crsaa$nfcti{c. ±iBHft 

[003 9] ±IH/Lfi7 ^ -;b Fl^tHRamSgg 1 4 f? 20 
ti. ±fBX-r-y^l 3-t:OaMcJ:Di#P.tl/c:3 : 2^ 

!)iE-r§o £:a)7LS7^'-;l'F^tiJ&yit*t5l 4*^5. 

It. K&mm (?i:ft7^-;i/F) *^i^*^nfctgoii« 

m^t. mw^Kmrnm (5xS7^-;1'F) ;g:/Tx-rt^}iEt 

?)=fc3*/Lfi7'r--'l/F1^H37^^' (S 6 1 1) tti^m 

ti-sn^o a^)x57'r-;l'F1^aiRtfl^St§i 4 ©a 

[0 0 4 0] ±fS7.++y3>'/'5-^ 1 6-e{±, ±IBf- 

x^Mtii^vxms^^ x\ftmmm t . ±iB7Cft 7 -r 
Fi^wst>'i^*g§ 1 4 {cT5aa^nfctg<Diiii!{i#Rt>' 

7tfi7i'-;l'F1^t±17^^'" (S6 1 1) tt)\ milB77 

y7.(Dmmms xt]imcyu-L'y—yyx(D 

ti, ±ia7b-^>'-'!ryx(Dl®jim^i;tttc. ttizET 
Si^JS:. 7U-A^Pfigr^7i'-;UFO-^7©r»BI(& 
:5?-f'^^^^^S^-r7^i^S 1 01 i:, ^^7^-AA^II 40 
1 7i'--'l'F7b^e)$^Si)«A^m2 7^-;l'FA^e.^^?> 

(0*^^/T^-r7v<ys 1 0 2 ii. mmyi^-J^ti^fHty^ 

1 7i'--'l/F^lt*L/c2 7i'-;l'F7!)^6*?>ili;*^ 
•r77^7"S 1 0 3 i:A^(±J;'u$n?>o 

1 6x<DmM^j.mi'fi'C-o\,^xm^ki&t^o 
[0 0 4 1 ] ±iB7.*-v>'=i>'''^-^f 1 et^^mtj-^n 

tcyu-hy—^ yy^ammm s e Rtf±tB^77 ^" 

SlOl. SI 02. S 1 0 3t±, ?f^^bl§ 1 TtCiM?) 

nso mm^{m \ ix\t. ±myu- uzz-'ryx so 
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oiBf^ii^s 6;&??F^<b-rsi^.ic> BfiiB7vys 2 at; 

77i^"S 1 0 ncS^'V^T. HufB3 : Z'/Jl^'^y^m 

nmmi ±tiy^^'S2ts i o 2 

RUS 1 0 3^tftji!it§J;9tc?^^fbLTfet). ±IB 

[00 4 2] ±fB?vF^<tg§ 1 7 {CTiB{^ii^%lSi^$?g 
^fb-r^t^fc, ±fS7^^'S2, SI 02, SI 03 

^nmtLxmtc^mtT—^ (e-y fx f u-a) 

[0 0 4 3] m^l.£. m 1 tc^sbfc7P-y tf-i-x 

^•x^8{c75^"si 1 (.mmj^mm ^BBLtc^-^ 

iZli. ^myuy\£^T^7,^8ti^^m^iiibrcy'y^' 
S 1 HCWISLT. ±fBV I J cm.^^K)^^\ 2A^P) 
HjlB77ys 2;&m:^-r?.cJ;'5iS:Ci;fcojftgT?fe?>o t 
C(Dm^. V 1 TC^i^lXOIfllSSl 2*^P>77 

ys 2^tli:^tS<0T'ti*<, 7n-yVf^'xi'X^8*> 

5)^^^aiLAc7v^''S 1 l%^tD$S7^^~S2^LT 
(X-r-y^l 3, 1 5^?g^^t§§l 7) lC)M^*-5 

[0 0 4 4] i^tc. HS^fflO^T, ±HE5T:fi7'i'-;l/F 

i^HiRt;i5ts§5 1 4<D^^(Dmi&RifW]it^mmt^o 

[0 0 4 5] coiastcfci^T, A:ti4S? 5 0 ucti, 

HuiBx-T'y^i 3icxmmnrc3 •■ 2zf)V^yymm 

t,c^^mmms iA^«ii&$n?.o '^mmminns 1 

BulBVTRl neTex;i-r-79*^P.B^Snfc 
7 F F 6 0 H z tDfS^T'fe i.o 
[0 0 4 6] ^1^3 : 2 7';b^"7>'5aatcj;?.iB#{8^ 

5 1 li. ii52§§5 0 ZRtfS 0 3^frt^!l tlcX*) 2 

7')'-;i' F^jiE^n. iin»§5 5 0 4 icmmn^ s e o 

mxtitz=?5o \ii->ib(DmM^nx\^^r^^^mi^inns i 
tmnm^tLxxti-inxisio. Lrcffr^x-^miim 
^ 5 0 4 T'{4, ±iB 2 7 mmtjirmmm^ s 

6 0 2A^e.±IBl@$nT>/^^cV^ii^M^S l^lB^ 

[0 0 4 7] coytm^so 4icx imMm^i^w-^n 
xnibtifcm^m s e o 3 J6^<ffflit»§§ 5 0 5 tciM 
i^n. en T-^i^M^jMi s 6 0 3 (DiifeMffiA^itP^n 

^ISIfe*tffiltg§§ 5 0 5(c-CBm$n/cl6WffiS 6 
0 4(±. ^iMfgS 0 6lCjMP>n. ilCT'l 7^'-;VFfe 

^nfc^^ffls 6 0 5ti, itmmsoiicmibn^o 

[0 0 4 8] SiStb^isS 0 7{C{i, ;<^:'J 5 0 8{C^ 

ibtm^nx^^^m^comms e 0 eTb^ttt^^nxfe 

0 . C (Dttm^ 5 0 7 T-±f Bilffl S 6 0 6 t ±tB^ffiffl 
S 6 0 5 i:A^J:b8j$n§o Si^]:b«^t§ 5 0 7 XCDim^^ 
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m^5 0 7<Dmt}lcyy^'S 607 tLX" I" ff^iLX 
[0 0 4 9] -73. A;'34S?5 0 9{c«, ±fBA:/]4^? 

5 0 \icxti-^n^y^-)^yiy-\'<Dmim^s kd 

[0 0 5 0] COA:':^^ 5 0 9A^P>®7-i'-;l/F|B|ffl 10 
{i^S 6 0 8t±> 7'f--'l'F*'>y^5 1 0t)M6n 
So C(D7'r-;l'F:^'i7y^r5 1 OTHi. ±IB7^'-;l' 
F|B|W{S^S 6 0 8^A'>>h-r§c:i;tcj;t). S^5x 

fi^-T-zi/Fi^tasymsgg 1 4'\A;'3$n?>iii0{i-^ 

®7-i'--'UFSi^^;^5o SK7'C-;bF:^J'^7y^5 1 
0 T-© A ■> y F tc <fc I? t# 6 nfc 7 f Fli(©* >> y F 

fflj ti. ta;'3fi^s 6 0 9tLxitm^5 1 1 tcjiMe>n 

So 

[00 5 1] S^J:b«?t§ 5 1 1 T'ti. ±IBm;'3f8^ S 6 

OltKgiS 1 icDm;'3{i:7-7^"S6 1 0i:Lr" r* 
jiTSnSo ^^^J:tK§§5 1 1 Otli;'3^^^^i^ ±IB2A 
t}<DkUDmW^5 1 2©ffl75itDA;'3«S^i:Si^*nT 

[00 5 2] ±tBANDtigf§5 1 2ti. ±IB20(DA 
;'3ffi^'\(D±8B7^^S 6 1 0 S 6 0 7t)mc" 1 " 

DriittfS 1 2<Dliitll'C" 1" ti'^sL^±ii''-orct^. ^ 

KANDiSPg§5 1 2(DtB:':{i3lffiA;']^nfcil®fl^ 
S l©7f-;l'F7b"i3 : 2f)\y^'^y^m^X.-oXmM 30 
LTt ^S5xfi7 -Y — ;b FT-feS C i: ^^1-71^7 f — 
F^^Hi7^^'S 6 1 1 i:LTiS?5 1 2ti^^^ti^n 

So 

[0 0 5 3] i:<?D?i:fi7-i'-;l'F1^tB7^^7"S 6 1 1 
LT" \" -ti^^Xhn^t. a^7LS7^'-;l^F^aiR 
t>'I^S|5i!?S 1 4 THi. Sa^7 -r FcD®^{I^^I^S 
■rSo e^Jx.«\ i:(07i:fi7^-;l/FcDiiift{8^:^|^£-r 
S*{*W^^;?Ki:LTti. ±IEA;^4^^5 0 l^fTLTc 

mmsns i7b<#t$&$nsX'i'>yf-5 1 4i:. ±heji:* 

7-r-;l/Fi^m7^^S 6 1 i&tf7'r-/l/FI^WM^ 40 

S 6 0 8 tcS-:5v^T±8BX'r f- 5 1 4 «^*J{tJiM8-^ 

^ai;'3-rs$ij®iH]ss5 1 emt-^^rji^mm^-mtLx 

mf^Ctti^X%^o -r^tJ-^. ±fB5xS7^'-;!/H1^ 
tB7^^"S6 1 Uc" 1" if>tL^ fettle. ±iBfliir^lHl 
Sg5 1 6A^±HB7f-;VF|BlMi^tcS-:5l^T. ^iSTC 
S7'f-;l^F©P^fctt±ia7>'l'-yf-5 1 4^0 F FtcM 
^tSilii-e. 31ft«i|&?nTl.>S7i'-;l'F®fflft€ 
^^K&y f --'l' FcDHfiM^ il L Tl^S-r S C *^~oI 
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tLT4|g^5 1 5*^?>tH;'3$nSo 5T:fi7^' 

f-5 1 4 wiannsss 1 6 3b^e)*s<i^tcpie)-r, 
[0 0 5 4] ±)^E^DJ;^^cLr^#p.nfc^ts:'3iii^i«^^: 

5i:ft7f->'l'F1^Ui7 7^^'S 6 1 1 hit. m\(D7.-^'y 
f- 1 5^/rLTX4^-\'ya>'A-^ 1 6^3M?>tiSi:i: 
tCi&So 

[0 0 5 5] ±IBAN DjiS:§B5 1 2cD(±l;^;JS? 
{iBUlB7'r'-;UF*'^y^'5 1 OcO^'U7iS?i:*>lgit 
ijnTfcO. L/c*^oT^^7-i'->'l'F*7y^ 5 1 0 
±137^^5 6 1 UC" 1" i)^iL^rcttictiyy 

[0 0 5 6] s/c. ±mm^5 1 1 T?«W^S^^. 

■^^nc. 3 : 2 7';l/^^"'»5aatttO«?IJ^{fer:tli« 

^ idfc J: 19 . 5 7 FiiWT-7i:ft7 Y Ytmtt 

3 : 2y)iir^ymmmi'C. mrs^ysi^. t^t>% 
7^'-;PFP^. yu~L.mxTmimmtim-^n^rcib 

iK^sfctoTfeSo &ms. mmi>c{iKmy-^-)i\^ 
x$>^rctLxi>. imms 0 7X(^itmc^\'^xy^ 
ys 6 0 7tc" 1" ffiiLfcm^z.tti'^h^rctbx&^o 

Ltct^^X. OM^S 1 nc*5i/^T±ai©J:9^|iJ^S 
^?:ffl>/'>SCi;{c<J;Os 3 : 2y)V^'^ymm<D/^^~ 
yA^^n^i/^tf^T-t. ^KJ;l:«?t§5 1 ITiiJCS 
7 ^ -;b FtDfK^jlM LTMtt § c t ts^^mtrs^o 

[0 0 5 7] ^^tC. Eie^fflV^T. ±ieHlc7)V I TC 
m^^Kim^l 2A^?.X+-v>'ny/^-^f 1 6fT'0« 

[0 0 5 8] C(DBI6{C{±. a 1 CD V I T C Bt^)^^ t) IhI 
!§1 2;f)^e.ta;^$nSHutB7i'-;l'F'U-F<0ia#fS^ 

SI.!;, SMift^S 1*^2 : syjl^'^ymmic^ 
0 1# 5. n/c ©A^^t. ^ J±-r U e ;^ ^ 7 J: 0 ^# 

e)nfct©T-feSA^o{t^^-<:/^^-rHutB7v^s 2 

il. 05T'UiWUfcJtft7^'-;UF^tB7^^S 6 1 1 
0ico7,-r-y^i 5*^e><otli;'uiii<t«^S 5 i:> X 
^l^-^'yayn-^ i 6 tcT7i'-;U FU- F^7U-A 

u-hic^^t^mc'^my u-htimi&-sn?>y^- 

;iy:(D^7(Dm^(0'^-fs.y';f (" i" coji-&±if) ^ 

^^7^^"S 1 0 1 i:. ^^7U-AA^^1 7^'-;l/F 
(top f ield)?!)^ ?>§^S S©7!}^^l/Hi^ 2 7 ^' -;U F(bott 
oin field)7b^?>it&SSOA^^S^bmi y-f-^lVt'bP^ 
SStf-^icti" 1" i:*S7^^'S I0 2i:, S^7b 

3 7 FA^ 1 7 -C F^^i Lfc 2 7 -C F 
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0 3i:%^^LT^/■'§o "^ft. ccDEiertcoiafifi^s 1 
y ^ U 'J^:^c^ f 2 7 t . 

C n F RO' f cOi^^cO^^tD 9 *.IrI 

« V imi^T- U i£ A ^< ^T'ffil^ Lfciiitft^T'S. 0 . :k 

sn-^wio^miy-f-fi^v^mL. /Jn^^ v*^ig2 7^'- lo 
;UF^gL, c:n6:i:?:vRt>"vcr>j^^cDS(?cD-5t.lRl 

[0 0 5 9] c:(D06*^e.t)/b^?><i;-5tc. HMS^S i 
: 2 7';l/^?"'^>'mS^?nfc7i';l/AV-XOfccDT' 
7^^'"S2ti" 1" ii^O, ^fciififg^s 

S2tt" 0" i:^oTl^^o Lfc*^oT. El 1 OffifiSc-e 

±ie7^^~s 2 3b^"" 1" miiy^-i'v^ 

1 3 i: 1 5©IIJ^^4S^ d i: f *^S{fnT, ButaiBfife 
#s HcWbT5ifi7'r-;i'F^m:&t/I^S§§i 4*^jii 20 
ffl^n. " 0" •?-fe?>i:t. mUT^^yi- 1 3 i: l 5© 
IS^^iS^ c i: e^^StftlT. Hftffi^S 1 tcti7Lfi7 

[0 0 6 0] tfc. 0 6)b^^fe#iJ?)<fc9t. 111507^ 
^ 5 6 1 HiiHtffi^S lc07-Y-;l/F/f)^7Lfi7^->'U 
FT'fe?.i:t{c" 1" i:&S„ "T^t)^, 85137^^5 
2*^" 1" /i:ft7^-;l/F<^mRt>'l^*§§i 4 

7'f ;UiAV-X(D|Bl— CDn-7;<)^e)3 7'f-;UFT^ 
*ittJ$nfc7ift7^-;l/F^1^tB-r5^. ±!S77^S 
6 1 1" tt^o ^LT. illiii^S 1C071'- 30 

;VFo:>9t., 7^^'S6 1 ii^)"!" r* i:^S7^'-;l/F 

[0 0 6 1] $e>lc, EietcfeU-'T. @10D7.+-vy:3 
y/^— ^ 1 eA^eti. HuSB7b-Al^-h®iii<ifi^S 

6 i;. ^ntci5(«-r^±a:07^^'s 1 0 2 s 1 0 3 

i:7^^S 10 2. SI 0 3*^A:'3^ni.o *^3^ ±15 40 

t?F^fl:tsl 7Kr^^t>i^^MP E G 2*I1=S{cBiJo/ct?f^ 

fb^lf ±iS7^^~s 1 0 2 ii s 1 0 3ii. 

^nMP EG 2T'^«$ni>i;C:5cOh'y7'- 7'r--'^ 
F • 7 7-7> h (top_field_first : T F F) , U tf- 
h • 77— • 7-1'— -'L'F (repeat_f irst_f ield : 

RFF) tLmmtH'^^o ^t5. ±mhyf-y^ 

-yUF • 7r-Xha. 7U— A • Xh^^f'-t'CD^ 
±fB'J kT-h • 77-Xh • 7'i'-;l'Ft±, 2:3 

7';i/^'>y<omcj£ffl$nsl«ffiT'fe§o 50 
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[0 0 6 2] i^tc. m 1 Ol^^fbgg 1 7(Dlll^Stf®){t 

[0 0 6 3] -mnmt^ 1 7 it. h-h^^MP EG 2 
(ISO/IEC 13818-2) ^iiT-/£<aiP.nTV^§ffiltffl{I 
^SiJ??^^ti:lSli(:3^t'r>^^^ (DOT) ii^ffl?*^^ 

[0 0 6 4] ilCX\ MP E G 2-e«, ^7U-AC0ia 
I fcf^^^A' (Intra coded picture) . Ptf^^ 
•\' (Predictive coded picture) . Btf^'f^-lr (Bidire 
ctioally predictive coded picture) CQS^IHtDtf^ 

[0 0 6 5] -r^ti-^. MPEG2-eti. m^iimii'C 

n'st^oiC. yV-hE 1*>P)F 1 7f 1 7 71/- 
i^<DiB#ffl^^^/l'-:^ • ' ^^^"^ (Group Of P 

icture : G 0 P) h LTJaScO 1 ^fiiifi-o 
[0 0 6 6] t?iJ;^(*\ G0PO5t^(D7U'-AF 1 ^ I 

=f-^tLxmmb. 3#eo7u-i.F s^pi^^^-^ 

7U-AF17S-e^^ Btf^^-vX«PI^^'^-vi:U 
[0 0 6 7] J;t)*i*:WtC('^^ i:. H:f^7f--vT:i±. ^ 

® 1 7^'-A53•(^)li#^B^^^^o$s^^^^t:LTeiM•r 
?)o Ptf^^-VTti. S*Wf^:E17(D (A) ic^r<fco 

(Dyu-L.oy^^mmo^^mtcDm^^i^it. comi^ 

[0 0 6 8] las^ffll^^T. C(DJ^^I>cLXW}m^<Dm 
[0 0 6 9] |g8lc4ol/^T, m^J](Dyi^-L¥ Ui 1 ti° 

^^^'tLxmm-^n^tiztb. ^cD^sei^-r-^F 1 

[0 0 7 0] cntc^LT. m2CD7b-AF 2t±. B 

u-hF iRifmsm^^^i^h^yu-i^E 3(D^i^ 

2XtLXeM-$n^. UL. C(DB\^^i-^tLX(0 

(Dm 1 omati. m'^^^ s p i oj; ^ ft. 7t;co7 b- 

2:^F 2®r-^;&^©SSeiMr-^F 2Xi;UTEjM 
■vt<:*5tt?>ti^i;|5)1t«5aai:^So m2 0Maii. la 

ft«^en S P 2 OJ; 9 (C. BtfaWti:*3fecr>7 U-h E St)-' 

5 (.trji^-^'m^mnmt) o msnmmit: 04"^ 
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ED S P 3 <D ct ^ ic> mfS^lcm^<Dy V-L F 1 i:cDM 

=t(r>m.^r-'^^Bm^^(ox^h^ (-r 

m S P 4 Od: ^ tc, ^r^6^tCjiicD7 F 1 i;** 

M^'-^i^gr^^^^ii^^^b-AtDHft (^MH#) 10 
ilOr^cDftt^^ b-'l'x 1 (7 l^-A F 1 i: F 2 or^© 

;l/x2 (7b-AF 3i:F 2«IS«iJl^-<^ h;b) > X 

[0 0 7 1]$fc, Pt!^f--VCD7U-AF 3li^ 
$^EnS P 3tDJ;9tc. B$FEgW(i:ii*fc^§7^-AF 1 
^I^SWt^LT, i:©7b-i:«i:©M^'-i:fi)€'^^h 
;Ux 3i:3b^?gp$n. i:nP>*^ejMr-3? F 3 X i: LT 

0ff ^01 S P 1 ©<t 9 ic, Jc07 U-A F 3 ®r— 
*<Di$i5jgr-^F 3Xi:UT<EiM5ti?) (-f>h7 

[0 0 7 2] @9*#B8LT. ±IBI?^{1:^1 7 

Oft o I > T iJ B^r 5 o 
[0 0 7 3] dcDBigtcioV^T. A:;'j4S^7 4tctiH3ie 

a 1 cOX^^+y^y/*?— ^ 1 6*-'?)©7L/— AU— 
ia#«^S 6St>*HUlE#7^^'S 1 0 1 , S 1 0 2, S 30 

E 0 iy^-^^^twMy "y^'^ZifXti-^ti^. c cD 7 ^ ^ 
S2ti. ltKli1-5®]t-^^h^l/^tHlH]SS5 0. ^iSiJ^- 
FW9#^lHlS§5 2, DCT^-FW0^^lilSS5 5. 

[0 0 7 4] ±iBA:'3JS?7 4 ^/]-LT#tvl&^tlfciii{t 
{i^S 6Rtf§7-5yS 1 0 1 . SI 02, SI 03 

a. mmnmt^^^m^ • jaft^^^bim/^Mt/^x.^ 40 

A;'3$ni.7L/-AU-h©Wi{i^S 6®§7^-A 
ll7-e^LrcJ:^tc. 7U-AF 1 TIjS F 1 7(cJ:t)t» 

^•v. pe^'^-v. Bif^'f-v. pe^^-v. • • 

Blf^'f--v. Ptfi7^-voHM#{cSaST§fc4!)li:^ ^7 
$nfcii#?fF^{k^'i':^«> ^7 i^-AoWiiS^to'N so 
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[00 7 5] ;^{c. ±3i©d;^t:&7U-A(DIii#?g^^ 

■r^.liStcM'^^x^o iinti. Btr^^-\rlim?^^'Mi) 

«Plf^^^*^5fe{Cffl«^nTV^:&V>^«Wi)C^*^ 

T:-t:&l^A^?>-i?fe^o -r^b-S. Btf^'f--V©li{i<M^ 
^??-^lt1"i)mi(i: I tf^^-vXt±Pl^^'^ + «iii<t#^ 
^^tlct^^ikLi&ttnif =5:6*1/ Veto, a^lHlS§7 OT 
«^7^-A<D)li#^M'^^^5o fiaj;ltfs |g7<D0iJ(C 

-A<D|li#^7U-AF 1 . 7U-AF3, 71^-AF 
2, 7b-AF5. 7b-AF4. • • •<DJ;-5tM'^ 

[0 0 7 6] ±mm\mnit'^^-f^^ • mmn^im 
i^Mtf#x.#§7 0A-'?>ai;^i$n?)±ifiM^#^*'*tTt5n 

fcWiM^S 5 0 2«, x+-v>'rjy/^-^f7 1 {cA;': 

ot^ibit. ±137 ^^^~s 101, SI 

02. S 1 03fctB;'3$n, tSxE-rScfcdtc. ±127^ 
i^'S 1 0 1 tCOl^Tti7U-A/t'J 5 1 Rt>'6 3, ®) 

n, ±127 5-^5 10 2, SI 0 3tcot/>T(±Rr^StfF 

[0 0 7 7] ±t2x+^y3y/^-^7 1 -eti. 
x^^y^'Xtun^mmm^. MPEctcisij-?.^ 

0© (A) {c^-rj;9tc, ^X^7«4^A'>'-eA;^i$n?. 

^46e)n/c7U-A7*-v«y FOr"-:?? ii^tiTt/^ 
5o X^-\'>'3y/^-^f 7 His CCOl 7^-A(D{a^ 

1 e'y^y^mi o<d (b) t^-r<t9(c, ^int 

a, 01 0(D (C) t^1-<t^{CM<B£DT^P7'a<y? 

(c^'-fJ^n^o ^v^7p7-n-y^7{i, ai 0© (C) tc 
^NtJ;5t 16X1 6ffl<7)iB« (F<y F) icfi^^t^M 

F-y F^¥fiti;-r§:'"a7^Y [i] T^SY [4] fcE 
-f-bT, CO 1 6 X 1 6 F>y h fi^^J-t^ 
ti. 8 X 8 F>y FCOC bJ?S<;^^co:^n'y^'C b [5] t8 
X 8 F>y h<DC r ^^J-tD^P-v^C r [6] ^^WlSf^lt 

[0 0 7 8] ±i2iii«i5^<t^'-i':/ji^ • mm 

u-L,(Dmmms 5 0 2(om^^m^nr> otzib. ^ 

lusss o'NjMe.n^o ^fcx ^kks-^^ F^n^ajiaisg 
5 o{ct±, ±Mimmnmt^^fiiBm • ii{i?5^{ki«/f 
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m\^ims 5 0 2 0^7 {y-L.icm^i'tcMiiitr^mti' 
^"s 1 0 1. ±mmimmt^^^^nmRnmmy^if 

^■VfcLT®a$n57l^-A «?lJ^ti7^-AF 1) 

^t'j 5 i®Bu;^if«i2tia5 5 1 aic^m-^nrtm 
Be^^+i:LT5aa$n57L'-A (0>j^tf7 

U—AF 2) cDiiftM^ti, MtlElia^S 1 btc$E)M 

$nTiHit$n. ptr^f--vi;LTsaii^?n?.7u-i. 
(^ijK.ti'7b-ivF 3) coiBafi^ii:ti;^Jiiii<ilBiig|5 
5 1 ctciKjM^nTlBti^nSo C(07U-i:.;< 

75^'S 1 0 1 tca-:3>/^T(/^So 
[0 0 7 9] Sfc. :^0;5'-r^>'^^{C*3l/^T. $6{CB 
tri'^-^' (fiFiJx.tf7U-AF 4) X^Ptfi^^^ WJ;i 20 
tf7b-i:>F5) i:LT${La-r'^^7L^-AcDiii{i{t^ 

tf^f-^ (7U-AF3) OiiMI^ti. tuTjISaftlB 
1ig|55 1 atC$E3^$n> :^^(DBe^5^i' (7P-AF 

4) (Dmmm^it. 1 btciBii (±» 

i^optfi'f-i' (7^-ivF5) (Dmmn^ 

ti. f^73 J^.iHtlBiigP 5 1 ctciBli (±s*) $n§o 

[0 0 8 0] :^^{<:. MfBX*-\'y3>'>'^-^'7 l ij^^M 30 
*itti?txfcv^'p7p-yi7(DM-^S 5 0 3fi. ^M^- 

^WJ^HISSS 4 0¥iJ^^«{ca^t.^T> 7^-A^jB!j 

P7a-y ^(DM^S 5 0 3«, )l|gg|5 5 3(c3Me>tl?.o 

C (T^SISCgP 5 3 T-tis i^fflWiJ^lHlSS 5 4 

-:J\^T, ia{iF«3^»lJ. HUT^^PJ. ft73^?|iJ> Xt±jS573|Bl 

v^-rncDsaa^tT^AHi. Tmmm mmonmt-^^n 40 

^ 9 tcUit^^ F/l/il^tblilSS 5 0 {CT*J6P>nTV^So 
[0 0 8 1] ±SBi^)HiJt-F^f3#xlH]Sg5 2 

iCfet^T. ^pm^HSSS 4<D¥i)S$g*tcS^i/^TtT^ 
n?> 7 U-A^SiJ^- Fiaai: 7 -r F^fflJ*- F^ 

[0 0 8 2] ^idiJ^iiiJ^lHlSS 5 4 (CT 7 b- A^PJ^r- F 
Jb^^^^n/c^^, i^fflijt-F«D*^^lHlSg5 2«. X 
+-\'>'n>>'^-:5?7 1 <}:<?W*6?n5 4ffl(DWjgfi!c^(D 50 
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7n>y^Y [1] t)'^\ [4] ^<DS*t^©0}aS[ 

g|5 5 3{cai;':-r€)o -r^&t^-s. cw^-a-tc^oi/^ra. is 

1 1© (A) tCTfs-Tcfcdti:. ^BJSfJ5)c5)-©7P'y^Y 
[1] ;b^P)Y [4] (C^ 1 7-i'-;l'Fc07-l'>'Oi§^ 

%oTl/^i>o Lfcif-oX. C(D7U-i:xi^SiJt-F{cj3 

fft^n, iine4ffl«i!^jS^53'©7P-y^OWSt. 

[00 8 3] nn^cMLx. ^mn'&mms 4icxy^ 

x.[HlSg5 2ti. 01 lO (A) tC^tlifigT-X^-iryn 
yA-^7 1 cfcO^Si^^n^fH^^, HI ICD (B) 

^x-rJ;^{c. 4<@(D)S]t^^)'0^a'y^Y [i] ~Y 

[4] (Dd-^. ^P-y^'Y [1] tY [2] mi7 

(DiSiJgfiic^^cD7P-y^Y [3] i:Y [4] ^^27^"- 

tB;'3t"?)o ccoif^tcfcv^Tti. 2fflcD7p-y^Y 
[1] i:Y [2] icHLX. HicDij^'S^' F;^:&W^ 
Wt^n. ffl<7)2ffl©7n-y^Y [3] tY [4] tc?* 

[00 8 4] S fc. Cbf&'AtC T fiSc^^-t^feS/jSt^^Hi. 
7U~A^ai)^:-FcDi^^. Ell 1« (A) tC^^J;^ 
tclg 1 7'f-;l/F<D5-l'ytO{t^i:^2 7i'-;l/FcDv 
I'VCDM^iisb^gft-rSt^SlT', ill»g|5 5 3(cmi&$n 

[0 0 8 5] -73> y^-Jl F^«i]*- F<^^-&«, 0 

1 ICO (B) tc^s-TJc^tc. #fe^)^c53-(07P'y^C b 
[5] , c r [6] (D±^'p^ itr^h^A^^y) t\ 

ligJ^t^'-^^^P-y^Y [1] . Y [2] [znnt^t^^l 
7-f-;bKcofeMfig^fc^$n. T#5i- (^^^^^4 7 
^y) ffS^^j^OT-p-y^Y [3] , Y [4] (CW 
jSf §® 2 7 FcDfeMfiSt^'-il^^n^o 
[0 0 8 6] ±ai<^<k9^ili;^tT9fc4!)> MIBibt'^ 
^7 F^H^HiSggS 0t±. 7b-A^iiJt- Ftcfctt^^ 
Wim^(Dm^MM\ 7 1- F^^iJt- F{i:*5ttS?' 

^SiJW^mSSS 4[cW:'3-r5o ^isyw^iHisgs 
4 ti. ±gB7 b-A^ F i: 7 ^ F^PJ^r- F 
(cfctt^i^Mi^McD^gWffifP^tbSJ ^(Dtmmm-^ 
e> ±tB^ffliJ^MOil6>i^fflfil*^'J^? V il^r- F ^WR 

cfo^iijt- F(cs-i;i^T±isi^fflt- vmm^ 

±IBi^ffliMScDlfe>r^fflSlcDfflAVJ^^ t,^^P)^- Ktc^JS 

•ri)^aa^^ tuiBx^+yny/^-^? i *^P)i^^»tti$ 
n/cv ^ p 7p -y s 5 0 3 tcjffi-To s^saa*^ 

[0 0 8 7] iififfi#S6*^3 : Zy^U^^-^^V® 
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[0 0 8 8] CCT?. ±iaS)t'^^ h;W^thlHlSS5 0 
(i. ^^cDdc^tcLT. ^»IJS[H1SS5 4fC*5l/^Tifflfi[^ 

^■rso 10 
[0 0 8 9] fftto-S, hyU^iiiiHiSSs oa. 

O-y^(Dff^BijilcD^Ol6*tfflt0aZ | Aij-Bij I 
T) *i6?)o 

[0 0 9 0] iinP.(DJ6?*«ft«. ^iM^HISSS 4{C 

[H'fm<D^'mmM(omtiiim(Dy5m^'S''fni,i. mm so 

[009 1] C(D^^lz. »)t-<^F7WttiiliISS5 0 

4 OcD^Wt- V(Oo%. ^MiJIiJSlHlSS 5 4 J; I? 

SIR? nfc^ ffl^r- F t wisf § ^iSijiiit i: mmmm<D 
^ft^vF^itiHisss 8 tmtmmm^G Aimtit^o ± 40 

[0 0 9 2] ±ie^iJ|iJ^|ilSS5 4 li. I t L 

Sijt- F t LT7 U-AF*J^iJ^- F (ijtfflfl^Rt) 
:Q:V^-t-F) ^iS:SL.. Bulfii^PaP 5 3 cDX-f >y f- 5 3 

[0 0 9 3] il(7)DCT*-F^O#^lilI^5 5t±. 0 50 
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1 2© (A) Xlt (B) {CS^-r<kd{C. 4ffl®»g^^3- 
07D>y^^ [1] ~Y [4] «{8^^, mi7^-;bF 
tD^'t'>i:m27'('->'l'F(D7-r>AWft1-?)«^ (7 

u-ADCTt-F) , ^rc^Hn^m^rircVim o^- 

;l'FDCTt-F) (D^ V^-rn*^iD^^git bT. DCT 

IBISSS 6{cUj;b1-^o 

[0 0 9 4] ■r*t>-&> DC T^-F^t)#;^li]SS5 5 
ti. ^1 7i'-;l/Fi:^27'f-;l/F©x-^^?gftb 

TDC T5QaLfctf-&{ct5ttS??^lb?i)^i:. ^"itb/c 

?TF^fba*CD^»*t-F%]SiR-ri>o 
[0 0 9 5] t?lJ?Lti. X;'3$nfcm^5r. 01 2<D 
ik) tc^-r <fc9{c|gi 7-i'-;VFi:^27'i'-;l/FcD 

^-i'yA^tgft-r?>«fi!ti:b. ±TtcKS-r§mi 7Y- 

;V F<D^-r yoM^^lH 2 7 -}V Y(0'y4y(Dm^(0 

J65o ^/c> A:^)$nfcit#%. 012 (B) \n^.t^ 
5 tc. ^ 1 7 f -/P F 2 7 -< FO^-f ^A^'i]-^ 
htcmfS.tl.. ±T{cPS-rs^i7^-;l'Fc07'<y 

|Bl±cDffi^©Mi:, m2 7^'-;l/FtD^-ry|Rl±t0fB^ 

sRfeSo $5>l^, W# (*6>^ffflft) ^tbtSb. /jN^i^'fil 
tc^^jS^^DCTt-F^iS^-r^o -fSr^-S. HU#© 

7?*vJ^^^tnl^\ 7^-adct*-f^^^l, 
(Dism^^ ttnti\ 7 1- F D c T F ^s^r 

So 

[0 0 9 6] ^LT. SJRLfcDCT^-Ftcm-rS 

inlSSS 8 tSjtffi«0S§6 4 fctb^^lt-^o 
[0 0 9 7] WIE3 : 2 ^/U^^'-^y^aStc 

^yu>yi/7'X^-\'>'7U-A^ijgil^^<0T% DCTt 
-F(i7U-iADCTt-F{C@^$n^o 
[0 0 9 8] ^MiJt-F^D^xlilSgS 2 tfetj-^i^fflij 
*-F (01 1) iltDDCT^-F^D^^lHlSSS 

5fc*5t5-5DCTt-F (012) ^imLXm^-b^^^ 

[00 9 9] DCTt-FI^JD^^IHSSS 5<J;t)HJ;^$ 

n/ci vf ^'^^-vciBf^ft^ti. D c T[5]gg5 etcA;':? 
n. DCT mwL^^-(y^m Ma^n. DCTim 

fc^^^tl^o C©DCT«l?S(T'-3f«. «?fklH|gS5 

7(cA:^$tx. 3Mfi/^y7r 5 9cDx-^SM (''^y 

[0 10 0] nI^ft?^^fk[i]SS 5 StcJi. 7^-A'N<y 

mmmfi-^ibmimmt^-fyt. wte f 7 • 7 ^ - 

;l/F-7;t-XF, U fc^-F • 77-X F • 7^'-;bF 
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[0 10 1] ttc. ^mm^^mm^5 8{i. m^^-itm 

[0 10 2] f /c, nI^S?^^iLlHlS§ 5 8 (Cti. «^{t 

f3\ $F,tCDCTt-F«]Ci#x.|H]SS5 5*^to^-r§D 
CT7^^7* (7b-ADCT^:-FXtt7f-;l'FDC 

T^-F©t/^-rn/?)'!iss$nfcA^^3^-r7^^'') ^ 

/c$P.{CBufBiB®??^fb^'<7°tiS • B^??F^<bi/?M 
^^^^§§7 0*^5.0^77^5 1 0 2, S103*^± 

BBSS? 7 5 iciitmi n/c 7 ^ i^' S 2 A;^ $ nT *3 D . 2( 

5 s T?{iHiiiB7 b-iA:6^ii/?)c$n 
[0 10 3] fcfcb. 3 : 2y>'i'^^''j7ysaa$nfciii^ 

77^". DCT7^^'liia5;^i:*>7U-A^-FcO®^ 

V>^1S$fi (A;'37U-A*^:/D^"l/>yi/7X4^^'y7U 3 
[0 10 4] jM®/^-y7r 5 9ti, ±IBBJ^fi?vF^<blHl 

[0 10 5] trji^-h. -Mm^^yyr 59li. r-^© 
^A^<$-ti:?>il'tt^ct'3^ ±tB«?{tlilSS5 7*^?.ai 

jMffi/^y7r 5 9ii. T-'^(Dmmmm'fmTm{mr' 

?^{klHlS85 7*^e.tB:^$n?>f-^'M^t@A$^ir5o 

ti7y^"'-7a>>ATO±5n^o 
[0 10 6]^LT, )MM/^y7r 5 9tcS«$nfc??F 

? 7 9^:r>LTfijM8S(Cl±J;'D$n^o 
[0 1 0 7] -73^ S?<bli]SS5 7J:'3tb;':$n/-cI tf i 
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^7^+coa^{b?nrcDCT^S('r-^{i. mwf\tm 
^6otfej^p>n. ccT-a^ibiaisss 7 ctom^n 
§a?lbx-r -y ^coit$gtc br j^tt?{b*<fiS$ n 
jJ^a^ibisisse o©m;'3x-^ti> i dct (jSd 

CT) IDSSe HcA:'3^n. )3?DCT5!ia$n/c:f^. 7 

U-L/y'{-)lVDCTfxn'y^\^i)m^^^6 5tC 
T 7 U- A/7 ^ F D C T 7 7 ^^ tCjS UT DCT© 

7P7^*^^'3@^e.n. ^©m, ia»t§6 2^:n-L 

7U-A7f^U 6 SOBtiTj'fPJli^lBliSPe 3 aJC 
[0 10 8] X+-v>':3>>'^-^f 7 l*^P>Ptf^' 

t Lrmmt^%yu-.i^<Dmmm^tt^iiit]-^tirc 

±aiLfcti^i:|BHitc, B^'^^ F;l/^l±i[3lSg5 0 
jb^eiiv^/ p7"p >y ^WiTO^-WiSM (7 U-AP^M 
(DI|fe>itffl5fD*\ ^jB'IWSIhISSS 4lc#tS&$n5o ii 

^W^M^ieWttatcmLT. 7 U-A/7^'-7l' F 

^t^o Lfc;b^oT. ^a!|t-F^t)^xlH]i^5 2{i> 

[0 10 9] iH^gPS 3:i, ±iB7 W-Al^i^ffl^r- F 
3b^^^nfci:t> X-r<y^5 3 d%±a5L/-c.t9{c^6 

mv^Ltz I e^f-^OiiifiM^i; Iridic. DCT^:-F 

^o^^ssss 5. D c T mss 5 6 . a^ibniss 5 7 , 

oI^fi??^lblllSS 5 8 , ^fi>'Vy77 5 9%/M>. 

«?{blHlSS5 7*^5.ai;'3^?n§DCHfiS(r-^ 
li. m^iblilSSe 0. IDCT|5IgS6 1> 7P-A/ 

7-i'-;l^FDCT7P-y^WD#^lH]S§6 5. ?^W§s6 
2^/1-LT7U-Ap(tU63 ®tI:^^ifliJli^lB1igP 6 
3 bt'WI&SnTlBli^nSo 

[0 1 1 0] ci:T% Bu:^^PJ^- F«^«> x-r-y^ 
5 3dmm*sm'^hic^K)^^ibn^tmc. yu- 

l^^^V 6 3 0hu73^SW#SP6 3 alClBliSnTV^?. 

[0 111] i/)§lf«lHlS§6 4 J;t)lli::^i$n/c1^Wili« 
m^ii. 3 afC#ii|&$ni>o ?i^SI5 3 at±. 

^M't- F^ti^K-IUgS 5 2 J; D#ts$&$n/c#Bgji^o 
■7^zifuy^<Dimt,'ib. iitffi«IaI8S6 4cfcOm 
? nrc. ^iSv ^ D 7p -y ^ {cfijtt^fMmiMB^^ 

mwu ^©M^ (^ffli^M) ^mt^o c(Dm^iE 

DCT^r-F^O^^mSSS 5, DCTIU^S 
6, fl^jblHlS§5 7. oJ^fi?TF^iblilS§ 5 8 . }Mfe/Vy 
7r 5 9^:n'UT?^^{br-^'i:LTe3MSS{ce3M$n 
?>„ */c, COM^jMi^li. jM«^{bIilS§6 0. 1 DC 
TlHlSSe K 7U-A/7i'-;l'FDCT7"a>y^'^D 
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[0 1 1 2] /c/cL, 3 : 2 T';!'^"'^ yMStl/clM^ 

fe5cDT\ iinP)aBi^fi??^ibiHisS5 8*^?)ai;':$n 

[0 1 1 3] C©}iBf§6 2 {CtiSfc. ri^f§5 3 a }C 10 

l^So SI»S§6 2ti. I DCTEISSe 1*^W:':LT7P 

-A/7'f-;l'FDCT7n'y^^Dg^lH]SS6 StcT 

fifg^ji. 7 b- A ^ ^ u 6 3 ®m:^^aiJiii^iHiia5 6 

[0 114] 7.^^y:iy/%—^7 xti^^^yd^ 

^'<:tLxm^-t^^yV'-h(Dmmmm:/^^titnfc 20 

5)-) OSfeWfiiifil*^ Bul2^«iJW^lHlK5 4{i:jM?.n§o 

®^fflP.^tO*6*ffiia(cMlSLT. 7^-A/7'f-;l' 
K^aiJ^- F, Xti^iilt- F%7 ^-AF«9^aiJ*- 

F. Bu:^^fflt-F. W^^M't-Y. XfiffiT^I^WI 

^T-FtDt^-rn^Hc^^-rSc ufo^j^'ox. ^m^:-f 

^D^^IDSSS 2«. SK^^^nfc^M^-FfcgcJ 
l/^Tfjjtt-^o 30 
[0 115] IMLtcXo^c. 7 b-ArtW)^- FX 

[0 1 16] cn{cj>fbT. myj^m't-vxim:^^^ 
^iit- F*^^^$n/cBt. -y ^ 5 3 d ti« 

[0 117] X-r-y^S 3 d^^lJ^^^SS^ctc^t)*^^ 

p.nri/^sti;5i^iij^~ FtD^. tt:^^«ij®#t3iigi56 40 

■vcOiHifi^) *^M*^Ul$n> ffi)tffi«[ilSS6 4{c<}; 

[0 1 1 8] m^mm^G 4xi?mti-$nrc^mmm 
im^i. j»»t§5 3 b{c#t$a^n5o is§^§§5 3bti> 
^isy^r- F« ass 5 2 J; 0 nfc A^j V p 

M^ma. DCT^:-F«t)^;^|il!S5 5. DCTIsl 50 
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SS5 6. fl^fb[HlSS5 7. BjESI^^fblHlSSS 8, jMM 

^nso tfc. c^M^wti. jSffl^ibiHiuseo. i 

DCTIelSS6K 7U— A/7'r--'l/FD C T7P>y 

[0 119] !l<D'mWm6 2iclttrc. iig§§5 3b{C 

t/^So ?a»§§6 2a, I DCTIalSSe 1 A^tB:^L. 

fc 7 1^- A/ 7 f F D C T 7 P -y ^ 0 ^ X. lalSS 6 

StciO^O^xenfcM^fi^tt. i!)#ffl«|Hl!S6 4 

b /c B e ^ ^ (DiB#ft ^*'!tf 6 ni. c 
[0 12 0] X-r-y^5 3d?b^M«M«^dt^0#^ 

6 3 atcfeii^nTt/^?.iiiifs^ a^soii^, i 

[0 12 1] Wi'^mmmme 4^K)tiit}-^rLrc^mmm 

mm,i. mw^5 3 c tcm*s$ni.o jswfss 3 c 

^SiJ^-F^*3^x.[alSS5 2 J; D{ttl&?nfcA;^JV^P 
ccDM^jMt^fi. DCT*-F«D^;llHlSS5 5, 

DC 70885 6, m^im^si. "^m&^^itm^s 

8, 3gffi/^<y7r 5 9^:n'bT?vF^{tx-^5ftLTe3M 

60, I DCTlHlSSe K 7U-A/'7^-;PFDCT 
7p>y^^(3M;^.lH|gS6 5JcJ;f3^p/rWtc«^$n, ill 
»g§6 2tcA;':^nSo 

[0 12 2] dOigWfge ZtCtiSfc, igSg§5 3 etc 

i/^So ?a»t§6 2ii, I DCTiHisse i*^tB;^u $a 

icy V-L/y^ F D C T 7p -y 0 Hx-lHlgS 6 

^ L B If ^7 ^ + coiijft«^*Mi e> n 5 o 
[0 12 3] ir:c7\ 3 : 2 ^yb^'^y^aatCck^-fc^ 
•??fei.g^^sLT77i'"S 2A^iz:oTV>5«^, ^ffl7 
7^*. DCT7v^«W?3i:t7U-A^ii|^r-FOH 

^{a-<:-s?.oT\ cne.(ini^s??^{i:iH]ss5 8A^?.aj 

9lt$8 (A;'37U-AA^7'p^'*U>y'>7'x4^-v>'7U- 

[0 12 4] E\£^^^(Dmmmm^. immmoTm 
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[0 12 5] ^Ji^s 7U'-Ap<tU 6 3tc*3i/^r> mil 

^jfliJliiiiBligpe 3 a i:m:)?^}BiJiii^i31«g|56 3 bti. 

[0 12 6] J.X±tc*5l.^Tti. iSiJSfi5t53-«0:/D>y^*4' 
l^litc, 01 1&D*01 2{C^-rv^u:/D<y^;&*{iE 

[0 12 7] ±3i£D<l;^tCLT. 0 l<0??^{bt§ 1 7 

[0 12 8] i:^±©BiB^-^B^6*^^ci;^fi:. ^mn<Dm 

[0 12 9] Sfc. 3 : 27'>'l/ 

y u-AU- h 3 0 H z ) *^li*,l!g-&^nTv>?.iiifiv' so 
*^p>3 : 2 7°;l/^~'>>Saati:J;?.H#€^g|5^'-^ai§ii 

ate ct 5 Fi^aiRt>"Pts:^a^®ffl-r § c 

[0 13 0] *fg0^cDll]iiifi?vf^fi:;^?£;S:^^-t 
€.^2(D*SI«?iJtCOV^Ts mi 3^#JlLxTitB^-r5o 

01 3tt. i^^m<Dm2<Dmmimmtmmt)mm-^n 

[0 13 1] ii©iai 3o:>mmi. iifeiB7'<;bA^«e 

#2 4nv©7i';l'AV-X2 1^0ia^i%^ 3 : 2'/)\^ 50 
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T S C73ieoJ;^^7i'-;l/FU-hA^3 OH zoiifi 

uiy^^m2 2i)^ib\iiti-^nrcmmm^^. xtimwm 

[0 13 2] iicT', ±123 : 2y)V^yymmicx^ 

mim^i-ts n^ity]y-i^u-htiUzi'7^2y^- 
)ih'xm^\hLrct^'&icii2 / e of}>trj:i) ^ ttci a 

3 7 -f -Jl F^*ai LTcm^lCli 3 / 6 0 ©'x i:^ 
[0 13 3] ±tErbi/^^SM2 2ti, 3 : Z^^l^y 

yjaat J; (pi#c>n/c7-i'-;i/ Fiz—^-v-x^iif^ii^ 
S3 0i:. ^Miffi^S 3 ocD#7'r-;^F^co^/^ 

^n*^7'f ;bA2 1 1 nv%37^'-;l'FT-i^* 
tilLfcfe<75^)^S;6^%^r7^^"S 3 1 t^\ht}t^o ^ 
K7^^ S 3 1 ti. ±.BmBimS3 0ify^)lh2 i 
« 1 nv^37-i'-;l'FTSt*^tBtfct®TfeoT. 
Uy^-^m 2 2 A^'SiS 3 7 ^' -;b FcDtufB« 0 31 b 7 ^' 
-)l¥^mtit^^iiC. " 1" i:^2n§t>cDi?$)?>o 
[0 13 4] ±IB7vys 3 1 l±> ±IBi®f!m^S 3 0 

^"tiffii: LT^MV T R 2 4 ^©If -f :tf— 7'{CK®? 

n^So -r^t^-^v y-{-/ivy-^y7.<Dmmmns3 

Ot±tiyy^'S 3 H±. ^7^-/l/F{c-Di.^T 1^1 
nJt^LX. ±IBV T R 2 4 rt£Der*-r-:/ti:lB»$n 

[0 1 3 5] 5b^< bT> VTR 2 4{CTtBaJA^*$nfc 

ef":tx-:/2 5(i. 3 : 2 7;V^"7y5aa{Cj;?)7^' 
-;l/F~>-yy7.©iBji{i# (S3 0) i:#t(c, ^©i/ 
-y>'X{c#tn§&7-f-7l'FA^7'r;l/A©:3V^3 

(75^~S 3 1) *^tBS$nfcfe©i:*§o 
[0 13 6] ^*3> iB^^S^S 3 0i:77^"S 3 1 (±> 

i*tclB^-r?>J;5tLTfcJ;(/\ 01 2tC7jsL 

/c7P-y tf'f-rVX^' 2 6tClBii-r^<}:^tcbTfeJ; 
<. C©^^a. «rlJ;ltfVT R 2 4l^©e-r;a-7"-7'{C 
Hiiit^S 3 O^IBUL. 7D-yl^'i'rf X^2 6tC7 

[0 13 7] !icx\ ±iBiiMfi^s 3 0 tmazuiE 

nS77^S 3 l©fBSt7^^i:LTa, m^l£. milB0 
1 ©^i-a•i:l5l^i^i:^ s M p t E ^^TA^i- F©:!— t" 

m 1 i: IpHifcilil^-r S V I T C M L jA^^IhISS 2 3 :6^^tt 
P>nT*3 0^ SiSV I T C^U3A*Ih]SS2 3{i:±8Bli# 
fi^S 3 0 i:7^^"S 3 1 A'im^n. CC-p±fBH® 
3 0{C±IB7^^S3 \ m 1 TC©a— tflf<y 
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oTV^^o Sfc. ±i2VITC. LTCfcoV^Tt. tu 

W)£!b^i:nTV^n{^n«*<fcV\ ;5:*5. V I TC^t-Uz/ 
Sp°a i: L T ti . P X. [f A A T O N tt^x/ ^- >y ?±ia® 

[0138] ^kEO J; 9 ^iBfifg^ S 3 2 mim-StlTc 10 
lfr:tf— y2 5tiVTR3 ncTII:^;^*!, CKDVT 

R 3 1 X'con^ici. m^nrcmmm^s 2 s-hmmn 
A^?)S4$nfcBfS{i-^s 2 3 a. ±ifiia^M^s 3 2 

[0 13 9] ±EVT R 3 1 *^?)<731ififfi^ S 2 3%S 
ttKo/cHfit?^ftgH3 Ofi. H^iSiBftfi^S 2 3A^ 
6. HtiiBH^fi^S 3 O^Bt^m-Til^^tc. il^iift^M 
^OSMPT E^-TAn-KcDa— tflf-y ^J;^{fBU 
IBV I TC{c!eii$nfcHulB7^<5^"S 3 1 (t^J:t>-^ 20 
3 : 2y;U^~'i7y5aa©M{*^*-ri«ffi) ^St^tiJL. 
^^7^^S 3 1 ti:S-j\>T±!2iii{tft^07i:S7-i'- 

[0 14 0] il©<fc3^<li:%tT'5fci6. ±fBVTR3 

1 t)-^mmnmtmu3 o ic{±i,*&$nfcii<t{i^s 2 3 

a> $fe-rv I TC^^5iDIsl!K3 2{CjI?,nSo ^^v 

1 T c m^m. 0 nisg 3 2 T^i. ±sHiii{t{t^ s 2 3 

MieSMPTE^-rA3-F<Da-Hfli'-y h©fi?ij;^ 
t^V I TCF«9tCgBfi$nfcMfB77^^S 3 1 ^M^tfi 

±ia 3 ; 2 •fji^'y ymmic ^ ^mmm^ ssot 30 
^^^L, mm'T^mLTcmims^s 3 o^c■^l^T^iHfi^i 
^ s 2 0 Lxn&y -I- -^u Fitsgg 3 3 imcDm^ic 

m^o ^^V 1 TC^*iKDIilSS3 2f±. ±IBV 

2 1 ^tti;']-r§o c:cD7^^'S 2 H±. K&y-^-Ji'V 

[0 14 1] ±IB7lS7^'-;1/FP^SI§3 3 7ii. ±tB 

77^"s 2 1 (cfto'i^T. ±S3v 1 1 cm.^M'om^^ 

2 *^ nfc 3 : 2 y;!/^*"'^/ y^m^t <t 5iB#m^ 40 
[0 14 2] ±IB5T:fi7f->'l/FP^S§l3 3*^?>tli;'3$ 

n^y^-ji¥y'—yy7^(Dmimt^s 2 2{i. ±§H7 

2 1 i;tt(C7>4^-vy3>'/<?-^3 4'\A;'3$n 
5o C<D7.^^y=iyA-'Si3 4 0.. |gi<DX4^+>3 

1 6 i:lHl1i(DfecD-efe?.o -r^^t)^. 
^yny/s-^s 4Tt±, ±iejtS7<'-;L'F^i§§3 

3 CT5T:fi7 -r -II F*^^S$nfc:ft©7 f Fi/- 50 
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^y7.cDmmn^s2 2^. xtimiz.yv~K'y-fry 

[0 14 3] Z.<D7.^^yziyj%-^2 Ati'hdMl-^ti 

rzy\y-hi^-'ry7.(Dmmmo. m:mm<Dy^if 

SlOl. SI 02, S \ 0ZtPkKVm\t^3b\Z.m 

-h'y-'ryT.nmmm^Mmm^^itL. y^yfs 

10 2. SI 0 3%l?#{k-r5o *4b\ ^^?5^fb§g3 
5{i. MIBia 1 ^0?^^{tg§ 1 7tt5lt?.7^i'"S 2^ffl 

^{cot^T{iHufB??F^{tt§ 1 1 tnmx&^o tr^t> 
COEIl 3£01ifi!c<DWc*3ltS??F^{b§§3 ST-a. 

SK7g^{tg§3 5-\A;^/^n§iafifi^*^7^';UAy- 
X35)^?)CD3 : 2-f)\^^'^y^mztifmmmxh^(D 
x\ mm 1 tDWofetts77ys 2\z" 1 •* Alitor 

[0 14 4] ±Mm^{t^3 zKxmmt^^^tmn 

mtt^ti^icy^ifS I 0 2, S 1 0 3^??F^{kLT 

[0 14 5] **3. m^li. 01 3(c^L.fc7D>yk:V 
ri'X^2 6{C77^*S 3 1 ^IBfi^LZ-c^^tCti. 
7a-y tfi'xVX^ 2 6*^6M*^t±iLfc7^ys 3 1 
nmLX. ±IBV I TCM^Wf3le]SS3 2*^6m)lB7 7 
^'S 2 i;|rtii:^l$-l^§cfc^:&i:tfenlH^T'fe?.„ 
A.. V I T CiE^^^iBJOIelSSS 2i}^^yy^'S 2 1 ^Ud;'3 
•r5tOT-{i:&<. 7P"y tf'CrVX^'2 6A^?)^?*tHt 
/c77ys 3 1 ^^0$$7^^"S 2 1 t:bT5ift7'i' 
-;l/FI^Sg§2 ncJM;5j:'5{e:LTtJ:i/\ 

[0 14 6] :kic. m 1 4^ffli/^T. ±IBE1 1 3C0V 1 
TC»t^^ffi!D[i]S§3 2;^)^P.X^+yny<'^-^f3 4 ST" 
§ ij^^^SiB^-r § o 

[0 14 7] HOm 1 4lCti. @ 1 30V I TCMi^BX 
0IH1SS3 2*^?.ttl:'j*n?)B>iia7^'-;l'Fl/-F©®fi 

ffi^s 2 ot. mmn^s 2 oa^3 : 2iti^/^'oy^''0 

yMa^c i 5 t) )I b 7 F T'fe 5 jb^ if ■5 

7^^"S2 1t. 0 1 3co7T:ft7'r-;l/F|!^S§§3 3^;: 
T/i:g7'r-;l/F^^mS$n/ctgcDBft«^S 2 2 i:. 
HUIB06 i:lB)1i(i:0 1 3©7.+-\'y3>'>'^-^3 41CT 
7 F b- h % 7 U- A V- h tc^^l" ?>^tc ^^IS 
7 b-i^Tb^tM^n?) 7 ^' -^l' FtD'^T^FjS^i&O^f 5 

y^' (" 1 ■• (D±i-&±tf) ^^N-r77^'S 1 0 1 i:> ^ 

^7U-i**^^l 7^'-;l/F(top field)*>e)j^$5© 

A^^l/Him2 7^'-;l/F(bottoni f ielcDA^e.^* 
^S^LIg 1 7i'-;l'FA^P)Ji^SS^^{c«" 1" 
7^ys 1 0 2i:. aK7lx-AA^7ta7-r;l/Ay-7. 

CD|S]-'C03VA''P)^fig^nfc3 7'i'--'UF*-'e. 1 7'f- 
;l/ F^Pf i Lfc 2 7 f F ^ 5 7 1^- ATfe § i: 
ttC" 1" i;^^7v^7"S 1 0 3 il^^NtTl/^^o S 
fc, CCOigi 4rt<Dia#M-^S 2 OfcOl-'Tts it^F 
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[0 14 8] C(DE1 1 4 7b^P>b)b^?)J;^tc. MMiS^S 
•eSSJi^. 7^^"S2 Hi" 1" t^SD. i^'?jlb7 

^'-;i/FT'*v^#&, yyifsz Hi" 0" t^^o b 

tcti^-or. mmyy^'s 2 uc- i - ^^vroTi^^si^t 10 

OBfitS5T;S7 ^' -^1/ Fi^igg 3 3 ti. V I T c M^gx D 
I11SS3 2*^P.(Diii^fi^S 2 0<D7'r-;l'F^5i:ft7i' 
FT-fe§ i:*iJ»T LT. S^7i:fi7 -^b F^&iBf^M 

[0 14 9] ifc^ 0 1 (DiM-^tmmic. com i 3(d 

-hOiiifi{i^i:«{c. ^nfc|5(«-t5±iEll 1 4 cD7 
^^^SlOl, SI 02, S103fetB:^L> Lfctl^-D 

r^mms 5icitcn<bmmm^t7^^s i o i . 

s 1 0 2, SI 0 3*^A;'3$nSo * etc. ±nimmt 20 

§§3 5 (CTmiaiPIIitCM P E G 2MtSlcPiJofc|vF^<b;& 

no^. ±1275-^*5 1 0 2i:s 1 0 3a. ^n^n 

MPEG2T-^i[^n5i:C5(DBijlBF y:/- 7^--;!/ 
F • 77-X h (top_field_first : T F F) , U If- 
F • 7 7— Xh • 7'f— ;WF (repeat_first_field : 
RFF) tLrn^itt^o 

[0 15 0] \n±(Dmmvmibf^^jiidic. ^^m(om 
{ifs^>'-^>'X(cmtT^46ffl«$nTi/^^. #7 

-i'-;l/F*^7'C7l/A(D 1 rJv:&3 7'r-;l'FM*WLfc 

v>;i.7i:g7'r-;l'F©{4a^«]5c:i:;6"s-et?)©T\ ^ 
^a<5T:fi7-i'->'UF^^ST't. Lfztl^-oZ. 7U- 

)\y¥rHm\^\ ^%')ii'Ws.7-(-)\^Y^m-oxu.^-t^ 

S5b^*<. Sfc:7l^-A<D??^{b^**Wr5F4St 40 

[0 15 1] vx±.(oiiorictt>-^h. ^mn<Dwm\Wi 
mtijT$iSi.x}^^i:)mmtn^m i •^0 1 3<Dmmw^ 

[0 15 2] r^^. m-&l'tc^o\^. *^0^TH±, li» 
n (7^ys 1 l^SS 1) ^^x^a-x-y^^'OiB^ 

If. li#^c^^c:^■rs s m p t e ah- Foa— *f e 

>y F . V I T C ^ L T C (C±faW^{b*J111f 50 
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^^(DtLX. ±ic2 : 3 7';l'^"'::7ytCc};i.^'9iSU7 

[0 15 3] eij^tf. Ifx>4-Ii«^*\ i/-y^x>">' 
t^7'f—)i'¥(DV I TC-^LTCtci/-yf-xyi/7 
5^=5:5feO^±z:TTfc<o ^LTHftlrF^ibgBffl-e 
ti. V I T C^L T Cli:SS®$nfc>'->'^x>'v>"7^ 

!i<D7'f'-;i/FXt±^n^#ty7-r--'bF^i tfi'f-^ 

x-nmtt^^^^ct^o 

[0 15 4] ^fci^mi. ^£T:tmmm\ h^'y-y 
K'D\^^x^^{mn^Mmn.hhrz\>m. ^<d7^-)V 

Fov I T c-^L TC(i:iSiiiaJi^77y^i)tci^iz: 

TTfe<o "tLxmm^wi^mmi.. vitc^l 
ic{zim-&nrzMmw(ifr^7yf^m.3i-\i^L. wc 

xm^itt^i:olct^. 

[0 15 5] tibizm^ii. \£7':tmMm^7 ^ JVI.<D 
: 2-:r)V^'^y'LrcM<r)9tm.7 '{-)\yY(DM 
I J Q'^Ll Q,K%m7 ^-)\yY77^'rs^^(D^iLX 
?)„ Celt:-. 2 : 2 7°;l/^"'i7>'i:ti. 2 4 nv(7)7-f 
Aiii#^> §#2 5 7U-A (it#5 0 7'('-;l'F) O 

^-^g^T^jST-fe^o cnti. 7'f ^l/AO 1 nv^Hftjg 
^(D^7 ^—)VYX'<y'5'\y-7.X^\y (MXSW^h^ 
g) LTSt*^ffi-ri:l/^975r?£-efe5o ^LTia^^^fb 
'^mmx\t. V I T C ^ L T C (clBiS? nfc 5t^7 -C - 
;l/F7 7^";&M*^t±5L-. |H]-aV7!3^P,^^!^{±J?n/c2 7 
^--^l/FA^e. 1 71x-A;gr«^L. ??^{b-r§J:9{c-r 

[0 15 6] ccDi^t. iifitftt. ^ntcWfS-rs 

SMPT E^-YAn-FOa-lf'ir-v F. i^iJ^tiV I T 

c^LTctciBfij^nfcii^^M^^mL. =tn\zm-^\^^ 
T. Bi#?g^{bSSffliJT'ia#©??^fb:^ffi©*JSi(c1i'«r 

[0 15 7] ^mnnmm'mmw^iim^^mr 
^^3(DMmm^^'o^^xmnt^o caym^'^nmm 

(±. ftfllBBI Ucjj^Lfcct^^iiiiMt^S 1 2 iiJtfctBil 
■r57v^"S 1 \ (DUmn'-AtLX. ^^rt^y^'-y^ 
X^y7:i- :^—i/3y (Videolndex Information) t^^ 

tfn?) s M p T Eom^^i^F^t^mxh^. 

[0 15 8] ±iBtir;J-i'>r-y^X-ry7;t^->'a 
yii. l/>^f05 4 : 2 : 2 =i>>-J?— Fr f v'^f/Hf 
r;^-M^©77y+yi''rttcgBii$n. NTS CT^^iD 
id'ScS 1 2^^y^fflt/^?>>'XrA-eti. 145i'y 
@i:2 7 77i'>a«feM^i^ (Cb, Cr)tc<J:oT 
m^tl^o ^*3. PlC^'t'yOiilitm^ (Y) iCti. D 
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V I TC (Digital Vertical Interval Time Code) ti^ 

[0 15 9] ±m\^ft^y9'y^x^yyt:^-i^3 
yti. 1 y<om%^^ 7 2 0 +)■ y 7°;KD6M<§^^ 

<$oT. 9 0/Wh©1tlHT'a$n5o cn^. 015 

^fflt/^TSiB^-r^o 4:2: 23>'#-^-.>h-rVS/"^ 

}\y^^^{m<D\^^y(Dm%^^it. cb, y, c 

r. Y, C b. Y, C r. Y. • • • 14 4 0 

§0 ^ib\ -iStcti. LSB («"F^ite-y h) m(D2\^ 10 

ffl2 0 4 h (1 Qm^mm tizjtiso" i " ^at. 

ffl 2 0 0 h 14 2 im.(D" 0 " ^gfo 

[0 16 0] mm^mm (■9-yy;i/7-FN o. o 
©LSB (id'>yho) :$:a-r„ 2sacofeM{s^ (-ty 

y;l/7-FNo. 2©Cr)f4, t:'x:t-l'>'r>y ^7.7 

S©feMM^ (•9-y7°;l/7-FNo. 1 4 0C r) 20 
lf-f':t-r yT-y<>X 7- FO (DM S B (li'-yF7) 

to \mmmm^. mm^mm (■9->':/;i/7- f 

No. 1 4 3 8<DC r) li. e:'r^-r>'-r-y^'X7-F 
8 9(DMSB (If-yh?) ^^-To ilcDJ: 9 LT. If 
T:t'l'yr-yi'X7-F0 7b^e>8 9S-e0 9 0/W F<D 

e T^ji'-i' -y ^ y 7 * ^-i^ 3 yA^a^nSo 

[0 16 1] tix'^t^y-r'-yi^X'Ty^^^-v'Hyo 
x-^7*-v-y F(i> ±l2«)Stc43tt§MS (Propos 
ed SMPTE recommended practice R P-186 " Vide 
0 Index Information Coding for 525 and 625 Line Te 30 
levision Systems" (August20, 1995) ) tC^SnTV^ 

^^(DX'hK>. 0 1 6^c^^■rJ;■5^cm^^nrl/^§o c 
<D\f:Tt^yT'y^7.^yy*><-iy3yi<i. itx^- 
'J ^ ;l/ e r;t C * 5 M<D V-XcDlt^^lBaJ-r ^ tc ii>(D 

[0 16 2] ^is^3©^i(i0ij^B5KEL/-c« 1 (Dnmm 

tJtlS^-yrfcif^. ld'-r:t-ryT'-y^'X7-FNo. 1 
4©Tfu4 (f-yh (lower 4bit) ©y-X77^^x- 
(source flags data) ^ffli/^T, ^Olf r^fg^:^'' 
3 : 2y;l/^'^y5aatcj:?)iB{t*\ -^-ntfeT^l/lf A 40 

[0163] CCOct^^^l ©HSfiflJtC^ 3 CD^MlJ^ 
t?iJcOi|llfi!c;-efe^0 1 (cfctt^ V 1 T CMLji*i|elSg6 

V I Tcm3j.mom&,i 2^, ^n^ntrx;^--ry-r>y 

^ 7,-1' y 7 * ^ - -y 3 yM LjA^hiss 6 1 -r y f 
y^7.-(yyit:^-i/Bym.3i-M'ou^\ 2tcEM-rs 
fe©*we.n5o 50 



1#ga¥9- 1 6 8 14 8 

34 

[0 16 4] $/c. ai^^3©^WJ^miiem2(7)^Sii 
fJ{c5^fS$-a:fc^^{i:«> er;t-ryr-y^'X7-FN 
o. 1 20±fit4e-yF (upper 4bit) ©lfr:t7-i' 
-;UF (video field) . 7i';l'A7b— Ar-^? (fil 
n frames data) %ffll/>T. 3 : 2 :/;l/^'i7y$nfclf 
r:t{i^(7)7i'-;l/F{cov^T, : Z-fiVi^^y 

yjaatc j:?)^DjiL7^'-;bFT-$.§ ^^^ji^K-r SI* 
[0 16 5] c(D^^rj:m2(omMmicm3(D^mm^ 

ttSV I TCMUi^i?^|iISS2 3i:V I TCgg^i^JOIllSS 

3 2^. ^n€'nti'x>i--i'y-r'-y^X-Yy7;j-^— ya 
yM LjA^IhISS 6 If r:t-f' yr-y X-Y y 7 ^ - y 
ayBt^^SzOlHlSSl 2{c^MLfct©*W?)nSo 

[0 16 6] ^*5. t?ijx.{f>^-y^xyy"-r§7^'-;i/ 
F%ii/i^t-.5m?s^fflt/^i.ti^. aisi«fsti tf x^i' y 

f-y^X7— FNo. 14©T{441f-yh (upper 4bi 
t) <D^ V~xyy^7^—$t (source flags data) 

[0 16 7] sfc. 3 : 2ffV^'yyttircy'<fih<D 
^my^-fi\'^m7fst^mm^mi^?>m^. -mm^ 

a \i'fi^-< yf -y ^7X7— F No. 12 (D±.\tL 4 E' -y F 
(upper 4bit) ©t£x:t7-i'— vl' F (video field) . 
y^)i'hyU—L.r'—? (film frames data) ^m^X 

[0 16 8] 

mmimmtysmRifrnm^i. Wiii^^y-^ yx© 
4'tc??F^<t7 A u- F (Dm^j^mmmmm^^m h 

'*'T?vF^fl:7 A F £D^{bt-S{4S1*fg^1^tB 
•rSilfc(cJ;»3x 3 : 2 T'/l/^-i^yJaSfc J: t)t#e>n/c 

-r5fi^oj;^{c> mimm(Diy-'^y7.'pi,cnmty 

[01] :^mM(Dmmimmty5mmmmtimmiri 
1 o^iS(i0ij©Hfii??F^{k-yxxA©«tBSi«fig^s^-r 

7"Py^|5lliSH-efeSo 

[02] V I TC®^^An-F{c-:3l/^TIji0.^-rS/ci6 
©0T-fe?.o 

[03] T'i"y"^;i/x-^©H#M^©7J<¥v^'y©M 

^(Dim^mmt^rzib(Dmx'^^o 

[04] LTC©:?'rA3-Flcov^TSiR^-r?)fc46© 
0T'*So 
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[0 6] 3 : 2-y)i^''yymmicx^mimn^tr-\^\£ 

[0 7] \^^^^^m\:^4'fK'D\^^xmmt^fci!b<D 
[08] mmm^mt-n'^<r>mm^mmt^rzib(Dm 

[01 0] mMn^<Dm'M^wn^t^rc^(Dm■T:h^o 

B^-r^/'ci6©0TfeSo 

[012] 7^-i./7'r-;^KDCT^:-^•^^:•^^/^T 

[013] *fg0^<DS)iii#?5^{l:73?SRt>SK*'«jifflS 
nsll 2 ©ll)!igt?iJOiii{i^^ft->;^-r AtDMlSlt^^Tr: 

■r7a>y^7|ilSS0T:-fe?.o 

[014] 3 : 2-fj\'^''yy'}m^^ii^mmm^^m\ 
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PROBLEM TO BE SOLVED: To improve the coding efficiency of a dynamic image signal 
by recording information of a position at which a firame rate is subjected to change to a 



recording medium in which dynamic image sources with different frame rates are mixed 
and by revising coding processing through the detection of the information. 
SOLUTION: A VTR 2 reproduces an image signal with a frame rate 24Hz obtained from 
a film source through 3:2 pull-down processing. A VTR 3 reproduces an image signal 
whose frame rate is 30Hz picked up by a television camera. A VITC insert circuit 6 
inserts the information to a signal for a vertical blanking period based on a VITC by 
using a user bit of, e.g. an SMPT time code as edit point information where a frame rate 
is switched attending the changeover of the VTRs 2,3 by a switch 4. An image coder 10 
uses a VITC read circuit 12 to recognize an image obtained by the 3^2 pull down 
processing based on the edit point information, a redundant field detection and 
elimination device 14 is inserted to the circuit to eliminate the image so that the 
redundant field is not coded. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The dynamic-image coding approach characterized by to be the 
dynamic-image coding approach which encodes the dynamic-image signal with which 
the picture signal acquired from the dynamic-image raw material with which coding 
frame rates differ in the sequence of a picture signal was intermingled, to detect the 
positional information from which a coding frame rate changes in the sequence of the 
above-mentioned picture signal, and to change coding processing of the 
above-mentioned dynamic-image signal based on the detected positional information 
concerned. 

[Claim 2] The above-mentioned dynamic-image signal is the dynamic-image coding 
approach according to claim 1 characterized by coming to carry out edit association of 
the dynamic-image signal which processed pulldown [ of film images / 3*2 ], and the 
dynamic-image signal photoed with the television camera, and detecting the editing 
point information on the above-mentioned edit association as the above-mentioned 
positional information. 

[Claim 3] The above-mentioned dynamic-image signal is the dynamic-image coding 
approach according to claim 1 characterized by detecting the information which shows 
the location where it consisted of a dynamic-image signal which processed pulldown [ of 
film images / 3*2 ], and one coma of a film image was changed into the image of the 3 
fields as the above-mentioned positional information, or the location where one coma 
was changed into the image of the 2 fields. 

[Claim 4] The dynamic-image coding approach according to claim 2 characterized by 
removing the redundant field among the 3 fields concerned when the dynamic-image 
signal which carried out [ above-mentioned ] 3-2 pulldown processing is a signal which 
changed one coma of a film image into the image of the 3 fields. 

[Claim 5] The dynamic-image coding approach according to claim 3 characterized by 
removing the redundant field among the 3 above-mentioned fields when one coma of the 
above-mentioned film image is changed into the image of the 3 fields. 
[Claim 6] It is the dynamic-image coding approach according to claim 2 characterized by 
the thing of a frame / field adaptation to do for motion compensation predicting coding 
about the dynamic-image signal photoed with the above-mentioned television camera. 
[Claim 7] The dynamic-image coding approach according to claim 1 characterized by 
detecting the above-mentioned positional information allotted at the vertical blanking 
period of the above-mentioned dynamic-image signal. 



[Claim 8] The dynamic-image coding approach according to claim 1 characterized by 
reproducing the dynamic-image signal concerned from the record medium with which 
the above-mentioned dynamic-image signal was recorded, and reproducing the 
positional information concerned from the record medium with which the 
above-mentioned positional information was recorded. 

[Claim 9] The dynamic-image coding equipment characterized by to have a detection 
means are dynamic-image coding equipment which encodes the dynamic-image signal 
with which the picture signal acquired from the dynamic-image raw material with 
which coding frame rates differ in the sequence of a picture signal was intermingled, 
and detect the positional information from which a coding frame rate changes in the 
sequence of the above-mentioned picture signal, and a coding means change coding 
processing of the above-mentioned dynamic image signal based on the detected 
positional information concerned. 

[Claim 10] The dynamic-image signal with which the above-mentioned dynamic-image 
signal processed pulldown [ of film images / 3^2 ], and the dynamic-image signal photoed 
with the television camera are dynamic-image coding equipment according to claim 9 
characterized by the above-mentioned detection means detecting the editing point 
information on the above-mentioned edit association as the above-mentioned positional 
information by coming to carry out edit association. 

[Claim 11] It is dynamic-image coding equipment according to claim 9 which the 
above-mentioned dynamic-image signal consists of a dynamic-image signal which 
processed pulldown [ of film images / 3-2 ], and is characterized by the above-mentioned 
detection means detecting the information which shows the location where one coma of 
a film image was changed into the image of the 3 fields as the above-mentioned 
positional information, or the location where one coma was changed into the image of 
the 2 fields. 

[Claim 12] Dynamic-image coding equipment according to claim 10 characterized by 
establishing a redundancy field clearance means to remove the redundant field among 
the 3 fields concerned when the dynamic- image signal which carried out 
[ above-mentioned ] 3:2 pulldown processing is a signal which changed one coma of a 
film image into the image of the 3 fields. 

[Claim 13] Dynamic-image coding equipment according to claim 11 characterized by 
establishing a redundancy field clearance means to remove the redundant field among 
the 3 above-mentioned fields when one coma of the above-mentioned film image is 
changed into the image of the 3 fields. 

[Claim 14] The above-mentioned coding means is dynamic-image coding equipment 



according to claim 10 characterized by the thing of a frame / field adaptation to do for 
motion compensation predicting coding about the dynamic-image signal photoed with 
the above-mentioned television camera. 

[Claim 15] The above-mentioned detection means is dynamic-image coding equipment 
according to claim 9 characterized by detecting the above-mentioned positional 
information allotted at the vertical blanking period of the above-mentioned 
dynamic-image signal. 

[Claim 16] It is dynamic-image coding equipment according to claim 9 characterized by 
the above-mentioned detection means detecting the positional information concerned 
reproduced from the record medium with which the above-mentioned positional 
information was recorded by the above-mentioned coding means carrying out coding 
processing of the dynamic-image signal concerned reproduced from the record medium 
with which the above-mentioned dynamic-image signal was recorded. 
[Claim 17] The record medium characterized by coming to record the dynamic-image 
signal with which the picture signal acquired from the dynamic image raw material 
with which coding frame rates differ in the sequence of a picture signal was 
intermingled, and the positional information which shows the location from which a 
coding frame rate changes in the sequence of the above-mentioned picture signal. 
[Claim 18] The dynamic-image signal with which the above-mentioned dynamic-image 
signal processed pulldown [ of film images / 3:2 ], and the dynamic-image signal photoed 
with the television camera are the record medium according to claim 17 which comes to 
carry out edit association and is characterized by the above-mentioned positional 
information being the editing point information on the above-mentioned edit association. 
[Claim 19] It is the record medium according to claim 17 which the above-mentioned 
dynamic-image signal consists of a dynamic-image signal which processed pulldown [ of 
film images / 3"2 ], and is characterized by the above-mentioned positional information 
being information which shows the location where one coma of a film image was 
changed into the image of the 3 fields, or the location where one coma was changed into 
the image of the 2 fields, 

[Claim 20] The above-mentioned positional information is a record medium according to 
claim 17 characterized by the thing which it comes to record on the vertical blanking 
period of the above-mentioned dynamic-image signal. 

[Claim 21] The above-mentioned positional information is a record medium according to 
claim 17 characterized by the thing which it comes to record in the field where time 
codes other than the field where the above-mentioned dynamic-image signal is recorded 
are recorded. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the record medium which comes to 
record the dynamic-image signal with which the dynamic-image coding approach and 
the equipment, and the redundancy image for encoding the dynamic-image signal 
especially acquired by carrying out optics / electric conversion of the subject copy image 
source like the film of a film about the dynamic-image coding approach and equipment 
which encode the dynamic image with which a redundancy image is contained are 
contained. 
[0002] 

[Description of the Prior Art] Generally, since a digital image signal has very much 
amount of information, it is small in this, and in saying that long duration record will be 
carried out at a record medium with little storage amount of information, a means to 
carry out high efficiency coding of the picture signal, and to record it becomes 
indispensable. The low bit rate coding method using correlation of a picture signal is 
proposed in order to meet such a demand, and the so-called MPEG (Moving Picture 
Expert Group) method is in one of them. In addition, MPEG is the common name of the 
dynamic-image coding method packed in WG (Working Group) 11 of SC29 (Sub 
Committee) of JTC(Joint TechnicalCommittee) 1 of ISO (International Organization for 
Standardization) and lEC (Electrotechnical International Commission). 
[0003] The above-mentioned MPEG method is a method which encodes a picture signal 
well by taking the inter-fi-ame difference of a picture signal first by dropping the 
redundancy of the direction of a time-axis and dropping the redundancy of space shaft 
orientations after that using the orthogonal transformation technique, such as a 
discrete cosine transform (DCT:discrete cosinetransform), 

[0004] Drawing 17 shows the conventional example of the dynamic image coding 
equipment at the time of making into a original input dynamic-image signal the picture 
signal acquired from the film source which set the frame rate to 30Hz by the so-called 
3:2 pulldown processing. In case the picture signal acquired from the film source by 3^2 



pulldown processing is encoded, while dropping and compressing the redundancy of the 
above-mentioned time-axis direction, and the redundancy of space shaft orientations, he 
is trying to raise compression efficiency further by making it not encode about a 
redundant image with the dynamic-image coding equipment of this drawiner 17 . 
[0005] Here, the above-mentioned 3'2 pulldown processing is explained briefly. In order 
to generate per second 30 frames (60 field) of an interlace scan picture signal firom per 
second 24 coma of the above-mentioned film to the image of the film source being per 
second 24 coma since the number of the interlace scan picture signals of NTSC system is 
per second 30 (60 field) when changing the image of the film sources, such as a film, into 
the interlace scan picture signal corresponding to the so-called NTSC system of for 
example, a television broadcasting method (namely, telecine conversion), the number 
transform processing of the fields is required. Therefore, when changing the image of 
the film source of the per second 24 above-mentioned coma into a per second 30-frame 
(60 field) interlace scan picture signal, as shown in drawing 18 , the coma MF 1 of the 
beginning of the two coma MFl and MF2 which the film followed, for example, coma, is 
changed into a part for the 2 fields of an interlace scan picture signal, and, generally 3-2 
pulldown processing in which the following coma MF 2 is changed into a part for the 3 
fields is used, in addition, the above among the interlace scan picture signals acquired 
by such 3^2 pulldown processing it is the repeat field of the 3 fields obtained from the 
one same coma of the film source indicated to be a redundant image to drawing 18 . 
[0006] Hereafter, detailed explanation of the configuration of drawing 17 is given. 
[0007] The video tape recorder (VTR) 101 is loaded with the video tape which comes to 
record the interlace scan picture signal changed fi:om the image of the film source by the 
above-mentioned 3-2 pulldown processing, and the picture signal reproduced from this 
video tape is sent to redundancy field detection and the clearance machine 102 as the 
above-mentioned Hara input dynamic-image signal. 

[0008] With the above-mentioned redundancy field detection and the clearance vessel 
102, in order to detect the picture signal corresponding to a redundancy image from the 
above-mentioned picture signal and to make it not encode the picture signal of the 
redundancy image concerned, this detected picture signal is reduced. That is, from the 
interlace scan picture signal of per second 30 frames, the 3 fields obtained from the 
same coma of the film source are detected, and the redundant repeat field (it is 
hereafter called the redundancy field) is removed among these 3 fields. By this, the 
progressive scan frame (frame by sequential scanning) of 24 frames per second will be 
made ideally. The example when the progressive scan fi-ame concerned of 24 frames per 
second is able to be made ideally is shown in drawing 19 . 



[0009] The principle of the detection algorithm of the above-mentioned redundancy field 
first investigates whether the 2 fields where the 1st field (top field) or the 2nd field 
(bottom field) continued are the same images (repeated field image) so that this drawing 
19 may show (that is, it investigates whether the 2 same continuous fields of parity are 
the same images). Here, although these 2 fields must be thoroughly in agreement 
ideally if the 2 fields where the 1st field or the 2nd field continued are repeated, it does 
not become so actually. That is, it is because data smoothing of a signal with a 
smoothing filter is performed between the directions of a time-axis, i.e., the field, and by 
inter-fi-ame, so pixel level has usually changed in order to smooth a motion of an image 
after 3:2 pulldown processing. In addition, that to which the subject-copy image of the 
film program generally supplied from the postproduction firm which performs telecine 
conversion has been carried out in this data smoothing is almost the case. 
[0010] Therefore, in the case of detection of the redundancy field mentioned above, 
generally a threshold is prepared in the degree of the equality between 2 fields where 
the 1st field of the above or the 2nd field continued, and it is made as [ perform / the 
above-mentioned redundancy field judging ]. For example, when the absolute value sum 
of the difference of each pixel between 2 fields where the 1st field of the above or the 2nd 
field continued is smaller than a certain predetermined threshold, it judges that it is the 
redundancy field. Here, if judged with it being the redundancy field, the field is removed 
fi-om a original input picture signal, it will be not encoding this and the cutback of data 
will be performed. In addition, the detail about the algorithm of detection of the 
redundancy field and clearance is mentioned later. 

[0011] The picture signal of the field sequence outputted from the above-mentioned 
redundancy field detection and the clearance machine 102 is changed into the picture 
signal of a frame sequence at entry sequence, as a scan converter 103 shows to drawing 
19 . Here, since it corresponds to the one same coma of a film, the constituted frame can 
be treated as a progressive scan frame. That is, this frame is equal to one frame of the 
picture signal which carried out the progressive scan (sequential scanning) and read 
one coma of a film. Since correlation between vertical lines is large compared with an 
interlace scan frame, a progressive scan frame has more high redundancy and can 
improve coding effectiveness of a frame general. 

[0012] The picture signal of the progressive scan firame outputted from the 
above-mentioned scan converter 103 is sent to an encoder 104. In this encoder 104, 
compression coding of the picture signal of the progressive scan frame outputted fi-om 
the above-mentioned scan converter 103 is carried out with the MPEG method which is 
a low bit rate coding method using correlation of said picture signal, for example. As 



mentioned above at this time, since correlation between vertical lines is large, the 
picture signal of a progressive scan frame can acquire high coding effectiveness rather 
than it encodes the picture signal of an interlace scan frame. 

[0013] The picture signal encoded with the above-mentioned encoder 104 is recorded on 
a record medium 105 after that. 

[0014] As mentioned above, when conventional dynamic-image coding equipment is the 
picture signal from which all the picture signals recorded on the video tape were 
acquired by 3*2 pulldown processing and the signal which played and obtained the video 
tape concerned with the video tape recorder 101 is acquired by the 3*2 pulldown 
processing concerned, the coding effectiveness of the picture signal of a frame is good, 
and it is satisfactory. 
[0015] 

[Problem(s) to be Solved by the Invention] By the way, the picture signal which did not 
restrict that the picture signal currently recorded on the video tape with which a video 
tape recorder 101 is loaded in the conventional dynamic-image coding equipment shown 
in drawing 17 consisted of only picture signals acquired by 3-2 pulldown processing 
which was mentioned above, for example, was acquired by the 3:2 pulldown processing 
concerned, and the picture signal (a frame rate is 30Hz) photoed with the television 
camera may be combined by edit etc. That is, the case where the program for television 
broadcasting which inserted in several [ in the middle of a film program ] the 
commercial image photoed with the television camera as this example, for example is 
recorded etc. is mentioned. 

[0016] The case where the video tape on which the picture signal acquired by such 3^2 
pulldown processing and the picture signal photoed with the television camera were 
recorded by being intermingled is treated with the conventional dynamic-image coding 
equipment of drawing 17 is considered. 

[0017] First, when the playback picture signal currently reproduced from the video tape 
concerned serves as a signal part obtained from the film program, the redundant repeat 
field is detected, the redundancy field concerned is removed, and it must be made not to 
have to encode, as mentioned above. Moreover, in this signal part, the frame rate after 
coding must be 24Hz ideally. 

[0018] Next, since the above-mentioned redundancy field does not exist in the signal 
part concerned when the above-mentioned playback picture signal serves as a signal 
part photoed with the television camera, the picture signal of all the fields must be 
encoded. Moreover, in this signal part, the frame rate after coding must be 30Hz. 
[0019] As mentioned above, however, in the case of detection of the redundancy field 



Since the absolute value sum of the difference of each pixel between 2 fields where the 
degree of the equality of the signal between 2 fields, for example, said 1st field, and the 
2nd field continued is compared with a predetermined threshold and it is made to judge 
the redundancy field Even if the above-mentioned playback picture signal is the picture 
signal part photoed with the television camera, when a motion of an image is the picture 
signal of a small scene, there is a possibiUty of judging as the redundancy field 
accidentally, for example. 

[0020] Moreover, since a pixel value (pixel level) changes among 2 fields even if it is said 
repeat field so that the smoothness of said data smoothing generally applied to the 
image obtained by 3'2 pulldown processing becomes strong (i.e., so that the degree of 
filtering given to the picture signal of the direction of time amount (between the fields, 
inter-frame) with a smoothing filter becomes strong), the absolute value sum of the 
difference between these 2 fields becomes large. In such a case, since it is hard coming 
to judge the repeat field concerned as said redundancy field, in order to enable it to 
judge the redundancy field concerned efficiently, the threshold over the absolute value 
sum of said difference for performing the redundancy field judging concerned is usually 
enlarged. 

[0021] However, if the threshold concerned is enlarged, even if said playback picture 
signal is the signal part photoed with the television camera, the problem that possibiUty 
that a motion of an image will set and judge as the redundancy field accidentally to the 
picture signal of a small scene, for example will become high will occur. Thus, it sets, 
when a playback picture signal is the signal part photoed with the television camera, 
and the problem to which it is removed in spite of being the field required originally, and 
the fi-ame rate of coding is also set to 30Hz or less by this, and a motion of the dynamic 
image behind obtained as a result becomes unnatural produces the field judged that is 
the redundancy field concerned when the judgment was accidentally performed as the 
redundancy field. Moreover, since inter-frame correlation between the fields will also be 
confused, the problem to which the coding effectiveness of the picture signal of a frame 
falls arises. 

[0022] On the contrary, in order to avoid judging the redundancy field accidentally to 
the picture signal photoed with the television camera, when the criterion of the 
redundancy field is made severe, namely, the threshold of the absolute value sum of the 
difference between said 2 fields is made small too much, the detection efficiency of the 
redundancy field to the picture signal by 3'2 pulldown processing will fall. Moreover, if 
the detection efficiency of the redundancy field falls in this way, since the frame rate of 
coding to the picture signal by 3^2 pulldown processing will also be set to 24Hz or more. 



the problem to which the coding effectiveness of the picture signal of a frame falls also 
in this case arises. 

[0023] Then, it aims at offering a record medium to the dynamic-image coding approach 
and equipment which can encode efficiently the dynamic-image signal with which the 
picture signal acquired from the dynamic-image raw material with which coding frame 
rates differ in the sequence of a picture signal like the signal with which the picture 
signal which this invention was made in view of such the actual condition, and was 
acquired by 3-2 pulldown processing, and the picture signal photoed with the television 
camera are intermingled is intermingled. 
[0024] 

[Means for Solving the Problem] The dynamic-image coding approach and equipment of 
this invention solve an above-mentioned technical problem by detecting the positional 
information from which a coding frame rate changes in the sequence of a picture signal, 
and changing coding processing of a dynamic-image signal based on this positional 
information, when the picture signal acquired from the dynamic-image raw material 
with which coding frame rates differ in the sequence of a picture signal is intermingled. 
[0025] Moreover, the record medium of this invention solves easy the technical problem 
mentioned above by coming to record the dynamic-image signal with which the picture 
signal acquired from the dynamic-image raw material with which coding frame rates 
differ in the sequence of a picture signal was intermingled, and the positional 
information which shows the location from which a coding frame rate changes in the 
sequence of a picture signal. 
[0026] 

[Embodiment of the Invention] It explains making a drawing reference about the 
gestalt of desirable operation of this invention hereafter. 

[0027] First, the 1st example which realizes the dynamic-image coding approach of this 
invention is explained with reference to drawing 1 . The image coding structure of a 
system to which the 1st dynamic-image coding equipment of this invention is applied is 
shown in drawing 1 . 

[0028] The image coding system of drawing 1 is divided roughly, and is equipped with 
the video edit equipment 1 into which the picture signal from two video tape recorders 
(VTRs 2 and 3) is edited, and the image coding equipment 10 which makes the picture 
signal from this video edit equipment 1 an input picture signal, encodes, and generates 
coded data. 

[0029] VTR2 which reproduces the signal (a coding frame rate is 24Hz) concerned from 
the video tape on which the above-mentioned video edit equipment 1 comes to record the 



picture signal acquired from the film source (for example, film source) by 3^2 pulldown 
processing, VTR3 which reproduces the signal (a coding frame rate is 30Hz) concerned 
from the video tape which comes to record the picture signal photoed with the television 
camera, It has the switch 4 which changes and chooses the signal reproduced from these 
two sets of VTRs 2 and 3, VTR7 which records the picture signal S12 chosen by the 
switch 4 on a video tape, and the video edit controller 5 which controls a switch 4. 
[0030] The above-mentioned video edit controller 5 is outputting the change flag Sll 
concerned also to the VTR7 side while it sends the change flag Sll to the 
above-mentioned switch 4 and controls the change of the switch 4 concerned. This flag 
Sll is recorded on the video tape in VTR7 with the picture signal S12 concerned as 
header information of the corresponding picture signal 812 chosen with a switch 4, That 
is, a picture signal 812 and a flag 811 correspond 1 to 1 time about each image chosen 
with a switch 4, and are recorded on a video tape 9 with VTR7. 

[0031] Here, there is the approach of recording on the tape together with the picture 
signal with the above-mentioned picture signal S12, for example, using the user bit of a 
8MPTE time code as the record approach of the flag Sll recorded. In addition, a 
SMPTE time code is the abbreviated name of the code specified to U.S. specification 
(C98.12:time and control code for video and audio tape for 525/60 television system). In 
lEC standards, it has become common as specification which contains 625/50television 
system as Publication 461 (time and control code for video tape recordings). Specifically, 
the above-mentioned flag Sll is recorded on so-called VITC (vertical interval time code) 
and so-called LTC (longitudinal time code). In addition, Above VITC is the time code of a 
vertical blanking period, a part for the data of a time code and 64 bits are divided into 8 
bitwises at IH period, a sync bit ("1" "0") is added, it constitutes from 90 bits as shown 
in drawing 2 which added the 8 more -bit CRC code, and such a signal is inserted in 2H 
which the vertical blanking period of each field does not adjoin. Especially, in the case of 
the television signal of NTSC system, by Above SMPTE, it has recommended putting 
into 14 lines and 16 lines. As a location of a level Hne signal, as shown in drawing 3 , it 
begins from the location which was late for the leading edge for 10 microseconds, and it 
is recorded within 50.286 microseconds before [ 3.269 microsecond ] the following 
leading edge. For signal level, "0" of data is 0. IRE (Institude for Radio Engineers) and 
"1" are recorded on the level of 80IRE(s). Moreover, LTC is a time code recorded on a 
tape longitudinal direction, consists of 80-bit data as shown in drawing 4 of a 64-bit 
hour entry and a user bit, and a 16-bit sink bit among one frame, and is usually 
recorded on a time code truck. As shown in above-mentioned drawing 2 or drawing 4 , 
the user bit other than a time code is contained in Above VITC and LTC, and the 



above-mentioned flag Sll can be recorded on the user bit concerned. 
[0032] In order to perform such a thing, before the picture signal S12 with which edit 
association of the picture signal by the above-mentioned 3-2 pulldown processing from 
the above-mentioned switch 4 and the picture signal photoed with the television camera 
was carried out is sent to VTR7, it is sent to the VITC plug circuit 6. Moreover, 
simultaneously, the above-mentioned flag Sll is also supplied to the VITC plug circuit 6 
concerned, and the flag Sll concerned is inserted in the user bit of the above-mentioned 
picture signal S12, for example, VITC, as editing point (location) information on the 
picture signal by the above-mentioned 3^2 pulldown processing, and the picture signal 
photoed with the television camera. 

[0033] Since it is above, the picture signal 813 with which the signal (flag Sll) which 
directs the editing point (location) information was inserted in the user bit of VITC will 
be recorded on the picture signal by 3*2 pulldown processing, and the picture signal 
(S12) with which edit association of the picture signal photoed with the television 
camera was carried out by the video tape 9 on which record is made with VTR7. 
[0034] In addition, about VITC and LTC, you may be the thing of bit patterns other than 
the format shown in said drawing 2 and drawing 4 , and in this case, a response can be 
taken, it is put in and disclosed by the record side and the receiving side, and ** is good. 
Moreover, the picture signal S12 and flag Sll which were mentioned above do not need 
to be recorded on the same record medium, and you may make it record them on a 
separate medium. For example, what you may make it record on the floppy disk 8 
shown in drawing 1 , and a picture signal S12 is recorded on the video tape for example, 
in VTR7 in this case, and records a flag Sll (namely, editing point information) on a 
floppy disk 8 can be performed. 

[0035] The video tape 9 on which a signal which was mentioned above was recorded is 
played with VTRll, and the picture signal S7 acquired by playback with this VTRll is 
sent to image coding equipment 10. In addition, the picture signal S7 reproduced from 
this video tape 9 is the same as the above-mentioned picture signal S13. 
[0036] The image coding equipment 10 which received the picture signal S7 from the 
above VTR 11 While the picture signal by said 3*2 pulldown processing and the picture 
signal photoed with the television camera read the picture signal (said picture signal 
S12) by which edit association was carried out from the picture signal S7 concerned The 
user bit of the SMPTE time code of this picture signal, for example, the editing point 
information on the image recorded on said VITC, (said flag Sll) is read, and it is made 
to control coding processing in the case of coding to the above-mentioned picture signal 
based on the editing point information concerned. The above-mentioned editing point 



information turns into coding control information, and it is made in other words to 
perform respectively separate coding processing in the image coding equipment 10 
concerned to the picture signal by said 3^2 pulldown processing, and the picture signal 
photoed with said television camera based on the above-mentioned editing point 
information (coding control information). 

[0037] The picture signal S7 supplied to image coding equipment 10 from the above 
VTR 11 is first sent to the VITC reading circuit 12. In the VITC reading circuit 12 
concerned, said editing point information (namely, flag Sll) arranged for example, in 
VITC of the user bit of said SMPTE time code is read from the above -mentioned picture 
signal S7. The picture signal photoed with the picture signal and television camera by 
the above-mentioned 3^2 pulldown processing dissociates with the picture signal (the 
same signal as said picture signal S12) by which edit association was carried out, and 
sends to the path after a switch 13 as a picture signal SI about the separated picture 
signal concerned, the picture signal according [ the above-mentioned picture signal SI ] 
to said 3-2 pulldown processing based on the editing point information that the VITC 
reading circuit 12 concerned was read in Above VITC on the other hand " or the flag 82 
(said flag Sll and corresponding flag) which shows the signal type of whether to be the 
picture signal photoed with the television camera is outputted. This flag 82 is sent also 
to an encoder 17 while it is sent to switches 13 and 15 as a change control signal. 
Moreover, from the VITC reading circuit 12, the field synchronizing signal (8608) later 
mentioned with a picture signal Si is also outputted. 

[0038] The change of the changed terminals c and d is performed, according to the 
above-mentioned flag 82, the above-mentioned switch 13 is changed to the changed 
terminal c side, when the above-mentioned flag 82 shows that the above-mentioned 
picture signal 81 is photoed with the above-mentioned television camera, and when it is 
shown in the above-mentioned flag 82 that it is what the above-mentioned picture 
signal 81 depends on 3^2 pulldown processing, it is changed to the changed terminal d 
side. Moreover, it is that to which the change of the changed terminals e and f is 
performed according to the above-mentioned flag S2 like [ the above-mentioned switch 
15 ] the above-mentioned switch 12. When the above-mentioned flag S2 shows that the 
above-mentioned picture signal SI is photoed with the above-mentioned television 
camera, it changes to the changed terminal e side. When the above-mentioned flag 82 
shows that it is what the above-mentioned picture signal 81 depends on 3^2 pulldown 
processing, it changes to the changed terminal f side. Direct continuation of the changed 
terminal c of the above-mentioned switch 13 and the changed terminal e of a switch 15 
is carried out, the changed terminal d of a switch 13 is connected to the input terminal 



of redundancy field detection and the clearance machine 14, and the changed terminal f 
of a switch 15 is connected to the output terminal of redundancy field detection and the 
clearance machine 14. The output signal fi-om the switch 15 concerned is inputted into a 
scan converter 16 as a picture signal S5. Therefore, the picture signal SI when the 
above-mentioned flag S2 shows that a photograph is taken with the above-mentioned 
television camera It will be sent to a scan converter 16 as it is as the above-mentioned 
picture signal S5. After the picture signal Sl when the above-fiientioned flag S2 shows 
that it is what is depended on the above-mentioned 3^2 pulldown processing is processed 
with redundancy field detection and the clearance vessel 14, it will be sent to a scan 
converter 16 as the above-mentioned picture signal S5. 

[0039] With the above-mentioned redundancy field detection and the clearance vessel 14, 
in order to detect the picture signal corresponding to a redundancy image and to make it 
not encode the picture signal of the redundancy image concerned from the picture signal 
SI by the 3-2 pulldown processing obtained by selection with the above-mentioned 
switch 13, this detected picture signal is reduced. From this redundancy field detection 
and the clearance machine 14, the picture signal after the redundancy image 
(redundancy field) was removed, and the redundancy field detection flag (S611) 
mentioned later as shows the redundancy image (redundancy field) concerned are 
outputted. About the concrete configuration and actuation of the redundancy field 
detection concerned and the clearance machine 14, it mentions later. 
[0040] In the above-mentioned scan converter 16, the picture signal S5 of the field 
sequence to which the picture signal photoed with the above-mentioned television 
camera, and a picture signal and a redundancy field detection flag (S611) after being 
processed with the above-mentioned redundancy field detection and the clearance 
vessel 14 are changed and supplied with said flag S2 is changed into the picture signal 
of a frame sequence at entry sequence. From this scan converter 16, with the picture 
signal of the above-mentioned frame sequence The flag SlOl which shows the initiation 
timing of the pair of the field which constitutes a frame which is mentioned later, The 
flag S102 which shows whether it begins from the 2nd field whether the frame 
concerned begins from the 1st field, The flag S103 with which the frame concerned 
shows that origin consists of the 2 fields which removed the 1 field from the 3 fields 
generated from the same coma of the film source is outputted. About detailed actuation 
with the scan converter 16 concerned, it mentions later. 

[0041] The picture signal S6 and each above-mentioned flags SlOl, S102, and S103 of a 
frame sequence which were outputted fi-om the above-mentioned scan converter 16 are 
sent to an encoder 17. In case the picture signal S6 of the above-mentioned frame 



sequence is encoded, in the encoder 17 concerned, separate coding processing is 
performed for every frame to the picture signal by said 3'2 pulldown processing, and the 
picture signal photoed with the television camera based on said flag S2 and flag SlOl, 
respectively. Moreover, it has encoded so that the above-mentioned flag S2, and S102 
and S103 may be mentioned later, and an encoder 17 is outputted with the picture 
signal by which coding was carried out [ above-mentioned ]. In addition, about the 
concrete configuration and actuation of the encoder 17 concerned, it mentions later, 
[0042] While carrying out high efficiency coding of the picture signal with the 
above-mentioned encoder 17, the coded data (bit stream) which encoded and obtained 
the above-mentioned flags S2, S102, and S103 is recorded on a record medium 18 after 
that. 

[0043] In addition, when a flag SlI (editing point information) is recorded on the floppy 
disk 8 shown in drawing 1 for example, what outputs said flag S2 from the 
above-mentioned VITC reading circuit 12 corresponding to the flag SII read from the 
floppy disk 8 concerned is possible, of course, a flag S2 is not outputted from the VITC 
reading circuit 12 in this case, but you may make it send to each part (switches 13 and 
15 and encoder 17) as it is by making into a flag S2 the flag Sll which carried out 
reading appearance from the floppy disk 8 

[0044] Next, the configuration and actuation of the important section of the 
above-mentioned redundancy field detection and the clearance machine 14 are 
explained using drawing 5 . 

[0045] In this drawing 5 , the picture signal SI by the 3:2 pulldown processing chosen 
with said switch 13 is supplied to an input terminal 501. The picture signal SI 
concerned is a signal whose field rate reproduced fi-om the video tape 9 with said VTRll 
is 60Hz. 

[0046] By minding the delay machines 502 and 503, the picture signal Si by the 3^2 
pulldown processing concerned is delayed by the 2 fields, and is inputted into an adder 
504 as an addition signal S602. Moreover, count which subtracts the picture signal SI 
by which delay is not carried out [ above-mentioned ] for every pixel from the picture 
signal S602 by which the picture signal SI which has not been delayed for the 
above-mentioned input terminal 501 is inputted into this adder 504 as a subtraction 
signal, therefore 2 field delay was carried out [ above-mentioned ] in the adder 504 
concerned is performed. 

[0047] the difference which was calculated for every pixel and obtained with this adder 
504 •- a value S603 is sent to the absolute value calculator 505 -- having here the 
difference concerned " the absolute value of a value S603 is calculated. The absolute 



value S604 calculated by the absolute value calculator 505 concerned is sent to the 
accumulation machine 506, and the accumulation sum around the 1 field is calculated 
here. The accumulated S605 calculated with the accumulation vessel 506 concerned is 
sent to a comparator 507. 

[0048] The predetermined threshold S606 memorized beforehand is supplied to memory 
508, and the above-mentioned threshold S606 and the above-mentioned accumulated 
S605 are compared with the comparator 507 concerned by this comparator 507. When 
accumulated is smaller than the above-mentioned threshold in the comparison by the 
comparator 507 concerned, "1" is stood to the output of this comparator 507 as a flag 
S607. The output terminal of the comparator 507 concerned is connected with one input 
terminal of the AND operation machine 512 of 2 inputs. 

[0049] On the other hand, the field synchronizing signal S608 of the picture signal Si of 
a field rate inputted into the above-mentioned input terminal 501 is supplied to an 
input terminal 509. In addition, the field synchronizing signal S608 concerned is 
supplied, for example from the VITC reading circuit 12, although the graphic display is 
omitted in drawing 1 . 

[0050] The field synchronizing signal S608 from this input terminal 509 is sent to the 
field counter 510. In this field counter 510, the number of the fields of the picture signal 
inputted into the redundancy field detection concerned and the clearance machine 14 is 
counted by counting the above-mentioned field synchronizing signal S608. Counted 
value j of the number of the fields obtained by the count in the field counter 510 
concerned is sent to a comparator 511 as an output signal S609. 

[0051] In the comparator 511 concerned, when the number of counted value j which the 
above-mentioned output signal S609 shows is odd [ five or more ], "1" is stood to the 
output of this comparator 511 as a flag S610. The output terminal of the comparator 511 
concerned is connected with the input terminal of another side of the AND-operation 
machine 512 of the two above-mentioned input. 

[0052] When the above-mentioned flags SB 10 and S607 to the two above-mentioned 
input terminals are set to "1", as for both the above-mentioned AND-operation machines 
512, "1" takes action on an output. When "1" takes action on the output of this 
AND-operation machine 512, the output of the AND-operation machine 512 concerned 
is outputted from a terminal 513 as a redundancy field detection flag S611 which shows 
that it is the redundancy field where the field of the picture signal Si by which the 
current input was carried out overlaps by 3*2 pulldown processing. 

[0053] If "1" is stood as this redundancy field detection flag S611, the picture signal of 
the field concerned will be removed in the redundancy field detection concerned and the 



clearance circuit 14. For example, the switch 514 with which the picture signal Si 
through the above-mentioned input terminal 501 is supplied as a concrete configuration 
which removes the picture signal of this redundancy field, and the configuration which 
consists of control circuit 516 grade which outputs the change control signal of the 
above-mentioned switch 514 based on the above-mentioned redundancy field detection 
flag S611 and the field synchronizing signal S608 can be mentioned as an example. That 
is, when "1" stands on the above-mentioned redundancy field detection flag S611, the 
above-mentioned control circuit 516 becomes possible [ removing the picture signal of 
the field by which current supply is carried out as a picture signal of the redundancy 
field based on the above-mentioned field synchronizing signal, because between the 
redundancy fields concerned controls the above-mentioned switch 514 at OFF ]. The 
picture signal with which this redundancy field was removed is outputted from a 
terminal 515 as an output picture signal of redundancy field detection and the clearance 
machine 14. Of course, as a configuration which removes the picture signal of the 
redundancy field, you may be not only the configuration that consists of the 
above-mentioned switch 514 or a control circuit 516 but other configurations. 
[0054] The output picture signal and the redundancy field detection flag S611 which 
were obtained as mentioned above will be sent to a scan converter 16 through the switch 
15 of drawing 1 . 

[0055] In addition, the output terminal of the above-mentioned AND-operation machine 
512 is connected also with the clear terminal of said field counter 510, therefore counted 
value is cleared when "1" stands on the above-mentioned flag S611 as for the field 
counter 510 concerned. 

[0056] Moreover, the criterion in the above-mentioned comparator 511 is carried out to 
whether the number of counted value j is odd [ five or more ] as mentioned above 
because it is not guaranteed that the detection cycle of the redundancy field by 3^2 
pulldown processing always operates regularly for the reason shown below. That is, it is 
because the pattern with which the redundancy field appears in 5 field periods is no 
longer guaranteed [ the 1st and ] for example, by video edit after 3'2 pulldown 
processing etc. Moreover, it is because the redundancy field becomes is hard to be 
detected [ the 2nd and 1 depending on the pattern of an image at the time of 3*2 
pulldown processing since data smoothing is performed by inter-frame between the 
directions of a time-axis, i.e., the field. For example, even if it is the redundancy field 
actually, it is because "1" may not stand on a flag S607 in the comparison by the 
comparator 507. Therefore, even when the pattern of 3:2 pulldown processing is not 
guaranteed by using the above criteria in a comparator 511, in the comparator 511 



concerned, it becomes possible to continue the judgment of the redundancy field 
continuously. 

[0057] Next, the actuation in the configuration fi-om the VITC reading circuit 12 of 
above-mentioned drawing 1 to a scan converter 16 is explained using drawing 6 . 
[0058] The picture signal Si of said field rate outputted to this drawing 6 fi-om the VITC 
reading circuit 12 of drawing 1 , Said flag 82 which shows the signal type of whether to 
be obtained by photography with a television camera or the picture signal Si concerned 
would not be acquired by 2'3 pulldown processing. The redundancy field detection flag 
S611 explained by drawing 5 , and the output picture signal S5 fi-om the switch 15 of 
drawing 1 , The flag SlOl which shows the timing (starting of "1") of initiation of the 
pair of the field of constituting the frame concerned in case a field rate is changed into a 
frame rate with a scan converter 16, Whether the frame concerned begins from the 1st 
field (top field) Or the flag S102 set to "1" in showing whether it begins from the 2nd 
field (bottom field) and beginning from the 1st field, Origin shows the flag S103 used as 
"1", when the frame concerned is a frame which consists of the 2 fields which removed 
the 1 field from the 3 fields generated from the same coma of the film source. Moreover, 
about the picture signal 81 in this drawing 6 , alphabetic characters F and fare the 
picture signals of said film source processed pulldown [ 3-2 ], a capital letter F expresses 
the 1st field, a small letter f expresses the 2nd field and the same figure expresses the 
field by which reading appearance was carried out firom the same coma of a film among 
the figures of the subscript of these alphabetic characters F and f. Furthermore, in the 
picture signal 81 in drawing 6 , alphabetic characters V and v are the picture signals 
photoed with said television camera, a capital letter V expresses the 1st field, a small 
letter v expresses the 2nd field and the same figure expresses the pair which constitutes 
a frame among the figures of the subscript of these alphabetic characters V and v. 
[0059] When a flag S2 is set to "1" when a picture signal SI is the thing of the film 
source processed pulldown [ 3-2 ], as this drawing 6 shows, and a picture signal 81 is 
photoed with a television camera, the flag 82 is "0." Therefore, when the 
above-mentioned flag 82 is "1" with the configuration of drawing 1 , When the changed 
terminals d and f of said switches 13 and 15 are chosen, redundancy field detection and 
the clearance machine 14 are applied to said picture signal 81 and it is "0", The changed 
terminals c and e of said switches 13 and 15 are chosen, and redundancy field detection 
and the clearance machine 14 are not used for a picture signal 81. 

[0060] Moreover, when the field of a picture signal Si is the redundancy field, the flag 
8611 of drawing 5 is set to "1" so that drawing 6 may also show. That is, when said flag 
82 is "1", redundancy field detection and the clearance machine 14 will set the 



above-mentioned flag S611 to "1", if the redundancy field by which reading appearance 
was carried out firom the same coma of the film source in the 3 fields is detected. And the 
field where a flag S611 becomes "1" among the fields of a picture signal SI is removed 
fi:om the picture signal SI concerned, and, thereby, the picture signal 85 of a field 
sequence is outputted fi:om a switch 15. On the other hand, as for redundancy field 
detection and the clearance machine 14, a flag S2 is not used between "0." 
[0061] Furthermore, in drawing 6 , fi-om the scan converter 16 of drawing 1 , the picture 
signal S6 of said frame rate and the above-mentioned flags S102 and S103 attached to it 
are also outputted, and these picture signals 86 and flags 8102 and 8103 are inputted 
into said encoder 17, In addition, when performing coding which followed the so-called 
MPEG 2 specification with the above-mentioned encoder 17, the above-mentioned flags 
8102 and 8103 can be encoded as the top field first (top_field_first:TFF) and the repeat 
first field (repeat_first_field:RFF) which are defined by MPEG 2, respectively. In 
addition, in the case of a frame structure, the above-mentioned top field first is 
information the first field indicates a high order or low order to be, and the 
above-mentioned repeat first field is information used in the case of 2^3 PURUDAUN. 
[0062] Next, the configuration and actuation of the encoder 17 of drawing 1 are 
explained below. 

[0063] The encoder 17 concerned shall perform hybrid code-ized processing which 
combined motion compensation predicting coding widely known for the so-called MPEG 
2 (ISO/IEC 13818-2) etc., and a discrete cosine transform (DCT). 

[0064] Here, in MPEG 2, the image of each frame is made into which picture of three 
kinds of pictures, I picture (Intra coded picture), P picture (Predictive coded picture), 
and B picture (Bidirectioally predictive coded picture), and compression coding of the 
signal of these pictures is carried out. 

[0065] Namely, in MPEG 2, as shown, for example in drawing 7 , it considers as one unit 
of processing by making the picture signal of 17 frames from a firame Fl to F17 into a 
group OBU picture (Group Of Picture :GOP). 

[0066] For example, the frame Fl of the head of GOP is processed as an I picture, the 
2nd fi-ame F2 is processed as a B picture, and the 3rd frame F3 is processed as a P 
picture. Hereafter, from the frame F4 of the 4th henceforth to the frame F17 is 
processed by turns as B picture or a P picture. In addition, in drawing 7 , the arrow head 
from a picture to a picture shows the direction of prediction (it is below the same). 
[0067] Speaking more concretely, by I picture, encoding as it is and transmitting the 
picture signal for one fi-ame. In P picture, as fundamentally shown in (A) of drawing 7 , 
it asks for difference with each pixel of I picture which existed in the past in time than it. 



or P picture, and this differential signal is encoded and transmitted. Moreover, in B 
picture, as fundamentally shown in (B) of drawing 7 , it asks for difference with the 
average of each pixel of the frame of both which are the past and with future in time, 
and this differential signal is encoded and transmitted. 

[0068] The principle of the approach of doing in this way and encoding the picture signal 
of a dynamic image is explained using drawing 8 . 

[0069] In drawing 8 , since the first frame Fl is processed as an I picture, it is 
transmitted to a transmission line as transmission data FIX as it is (coding in an 
image). 

[0070] on the other hand, since the 2nd frame F2 is processed as a B picture, difference 
with the average value of the frame Fl which existed in the past in time, and the frame 
F3 which exists with future in time calculates it -■ having the difference data are 
transmitted as transmission data F2X. However, if four kinds of processings as this B 
picture are explained still more finely, they exist. Like the drawing Nakaya mark SP 1, 
the 1st processing transmits the data of the original frame F2 as transmission data F2X 
as it is, and turns into the same processing as the case in I picture (namely, intra coding), 
the 2nd processing - the drawing Nakaya mark SP 2 " like - time - the difference from 
the frame F3 of the future - calculating - the difference - data are transmitted (namely, 
backward prediction coding), the 3rd processing - the drawing Nakaya mark SP 3 " like 
time - difference with the past frame Fl - calculating - the difference " data are 
transmitted (namely, forward prediction coding), further the 4th processing - the 
drawing Nakaya mark SP 4 - like - time - difference with the average value of the past 
frame Fl and the frame F3 of the future - generating - this difference - data are 
transmitted as transmission data F2X (namely, both-directions predicting coding). The 
approach transmission data decrease most among these four kinds of approaches is 
adopted, in addition, the above - difference - both the motion vector xl (motion vector 
between frames Fl and F2) between the images (prediction image) of the frame which 
serves as an object which calculates the difference in the case of forward prediction 
when transmitting data, motion vector x2 in the case of backward prediction (motion 
vector between frames F3 and F2), or the motion vector xl in both-directions prediction 
and x2 " difference it is transmitted with data. 

[0071] Moreover, difference and a motion vector x3 with this frame calculate the frame 
F3 of P picture like the drawing Nakaya mark SP 3 by using as a prediction image the 
frame Fl which existed in the past in time, and these are transmitted as transmission 
data F3X (namely, forward prediction coding). Or the data of the original frame F3 are 
transmitted as transmission data F3X as it is like the drawing Nakaya mark SP 1 again 



(intra coding). The direction whose transmission data decrease more is chosen by 
whether it is transmitted by which [ these ] approach Uke the case in B picture. 
[0072] Next, with reference to drawing 9 , the concrete configuration of the 
above-mentioned encoder 17 is explained. 

[0073] in this drawing 9 , the picture signal S6 and said each flags SlOl, S102, and S103 
of a frame rate from a scan converter 16 of said drawing 1 input into an input terminal 
74 -- having - **** - moreover - an input terminal 75 " the picture signal of said film 
source processed pulldown [ 3^2 ] - or said flag S2 which shows whether it is the picture 
signal photoed with the television camera is inputted. This flag S2 is sent to the motion 
vector detector 50 mentioned later, the prediction mode change circuit 52, the DCT 
mode change circuit 55, and the variable-length coding network 58. 

[0074] The picture signal S6 and each flags SlOl, S102, and S103 which were supplied 
through the above-mentioned input terminal 74 are inputted into image coding type 
assignment and the image coding sequence rearrangement machine 70. Here, it 
specifies whether each frame of the picture signal S6 of a frame rate inputted 
sequentially first is processed as which picture of said I picture, P picture, and B picture. 
For example, as said drawing 7 showed, in order to process the GRU PUOBU picture 
constituted by a frame Fl thru/or F17 in order of I picture, B picture, P picture, B 
picture, P picture, B picture, and P picture, an image coding type is specified to each 
frame. The specified image coding type concerned is written in the header of the picture 
signal of each frame. 

[0075] Next, if the image coding type of each frame is specified as mentioned above, it 
will rearrange into the sequence which encodes the picture signal of each frame 
according to the image coding type by which assignment was carried out 
[ above-mentioned ] with image coding type assignment and the image coding sequence 
rearrangement vessel 70 concerned. This is because B picture needs backward 
prediction, so it cannot decode unless I picture or P picture as a backward prediction 
image is prepared previously. That is, in order to have to encode first the picture signal 
of I picture or P picture before encoding the picture signal of B picture, the sequence of 
each frame is rearranged in the circuit 70 concerned. For example, in the example of 
drawing 7 , when the above-mentioned image coding type is specified, the sequence of a 
frame is rearranged like a frame Fl, a frame F3, a frame F2, a frame F5, a frame F4, 
and ... 

[0076] The picture signal S502 with which the above-mentioned rearrangement 
outputted from above-mentioned image coding type assignment and image coding 
sequence rearrangement machine 70 was performed is inputted into a scan converter 71. 



Moreover, from image coding type assignment and the image coding sequence 
rearrangement machine 70 concerned, about the above-mentioned flag SlOl, it is sent 
to frame memories 51 and 63, the motion vector detector 50, and the variable-length 
coding network 58, and is sent to the variable-length coding network 58 about the 
above-mentioned flags S102 and S103 so that the above-mentioned flags SlOl, S102, 
and S103 may also be outputted and it may mention later. 

[0077] In the above-mentioned scan converter 71, the picture signal inputted by the 
raster scan is changed into the signal of the block format in MPEG. That is, as shown in 
(A) of drawing 10 , let the picture signal inputted by the raster scan be data of a frame 
format with which the lines of V lines of H dots per line were collected. A scan converter 
71 classifies 16 lines into the slice of N individual for this signal of one frame as a unit, 
as shown in (B) of drawing 10 . And each slice is divided into M macro blocks as shown 
in (C) of drawing 10 . As each macro block is shown in (C) of drawing 10 , it is 
constituted by the brightness component corresponding to 16x16 pixels (dot), and this 
brightness component is classified into block Y [l] which makes further 8x8 dots a unit 
thru/or Y [4], And the block Cb of Cb component of 8x8 dots [5] and the block Cr of Cr 
component of 8x8 dots [6] are matched with this brightness component of 16x16 dots. 
[0078] while -- the above - an image coding -- a type " assignment * an image " coding 
" sequence -- rearrangement " a vessel - 70 - from current - coding " carrying out " 
having - a frame " a picture signal - S " 502 ■- a motion - prediction -- carrying out " 
obtaining " a sake -- the reference image - becoming •- a picture signal -- S 504 is sent 
to the motion vector detector 50. Moreover, the flag SlOl which shows the initiation 
timing of the pair of the field of constituting the above-mentioned frame to the motion 
vector detector 50 concerned, from above-mentioned image coding type assignment and 
image coding sequence rearrangement machine 70, The image coding type information 
which synchronized with each frame of a picture signal S502 is supplied. The motion 
vector detector 50 concerned Based on a judgment result, and the above-mentioned flag 
SlOl, the above-mentioned image coding type information and said flag S2 of the 
prediction judging circuit 54 mentioned later, the picture signal of each frame is 
processed as I picture, P picture, or a B picture. The picture signal of the frame (for 
example, frame Fl) processed as an I picture The picture signal of the frame (for 
example, frame F2) which is transmitted to front subject-copy image storage section 51a 
of a frame memory 51, is memorized from the motion vector detector 50, and is 
processed as a B picture It is transmitted to subject-copy image storage section 51b, and 
memorizes, and the picture signal of the frame (for example, frame F3) processed as a P 
picture is transmitted to back subject-copy image storage section 51c, and is memorized. 



In addition, the timing of storage of the picture signal in this frame memory 51 is based 
on the above-mentioned flag SlOl. 

[0079] Moreover, when the picture signal of the frame which should be further 
processed as B picture (for example, frame F4) or a P picture (for example, frame F5) is 
inputted into the motion vector detector 50 in the following timing, The picture signal of 
the first P picture (frame F3) memorized by back subject-copy image storage section 51c 
till then It is transmitted to front subject-copy image storage section 51a, the picture 
signal of the following B picture (frame F4) is memorized by subject-copy image storage 
section 51b (overwrite), and the picture signal of the following P picture (frame F5) is 
memorized by back subject-copy image storage section 51c (overwrite). Such actuation is 
repeated successively. 

[0080] Next, the signal S503 of the macro block by which reading appearance was 
carried out from said scan converter 71 is sent to the prediction mode change circuit 52, 
and based on the judgment result of the prediction judging circuit 54, frame prediction 
mode processing or field prediction mode processing is performed so that it may mention 
later here. Furthermore, the signal S503 of the macro block through this prediction 
mode change circuit 52 is sent to operation part 53. In this operation part 53, which 
operation of the prediction in an image, forward prediction, backward prediction, or 
both-directions prediction is performed based on the judgment result of the prediction 
judging circuit 54. It is determined corresponding to a prediction error (difference of the 
reference image made into the object of processing, and the prediction image to this) 
whether to perform processing [ which ] among these processings. In addition, this 
prediction error is searched for in the motion vector detector 50 so that it may mention 
later. 

[0081] Here, in the above-mentioned prediction mode change circuit 52, the frame 
prediction mode processing and field prediction mode processing which are performed 
based on the judgment result of the prediction judging circuit 54 are explained. 
[0082] When frame prediction mode is set up in the prediction judging circuit 54, the 
prediction mode change circuit 52 outputs four block [ of a brightness component ] Y [l] 
to Y [4] suppHed from a scan converter 71 to the latter operation part 53 as it is. Namely, 
it is in the condition that the signal of the line of the 1st field and the signal of the line of 
the 2nd field were intermingled from block [ of each brightness component ] Y [l] to Y 
[4] as [ show / in (A) of drawing 11 ] in this case. Therefore, in this frame prediction 
mode, prediction is performed by making four blocks of a brightness component into a 
unit, and one motion vector is matched to the unit of these four blocks of a brightness 
component, i.e., a macro block. 



[0083] When field prediction mode is set up in the prediction judging circuit 54, on the 
other hand, the prediction mode change circuit 52 As shown in (B) of drawing 11 , the 
signal supplied fi:om a scan converter 71 with the configuration shown in (A) of drawing 
11 Block Y [l] and Y [2] among four block [ of a brightness component ] Y [l] - Y [4] 
Make it constitute only from a dot of the line of the 1st field, the data of the line of the 
2nd field are made to constitute other two block [ of a brightness component 1 Y [3], and 
Y [4], and it outputs to operation part 53. In this case, to two block Y [l] and Y [2], one 
motion vector is matched and other one motion vector is matched to other two block Y 
[3] andY[4]. 

[0084] Moreover, in the case of frame prediction mode, the color difference component of 
Cb component and Cr component is in the condition that the signal of the line of the 1st 
field and the signal of the line of the 2nd field are intermingled, as shown in (A) of 
drawing 11 , and it is supplied to operation part 53. 

[0085] On the other hand, as shown in (B) of drawing 11 in the case of field prediction 
mode The block Cb of each color difference component [5] and the upper half (namely, 
four lines) of Cr [6] It is made with the color difference component of the 1st field 
corresponding to block [ of a brightness component ] Y [l], and Y [2], and a lower half 
(namely, four lines) is made with the color difference component of the 2nd field 
corresponding to block [ of a brightness component ] Y [3], and Y [4]. 
[0086] In order to perform the above mentioned, said motion vector detector 50 asks for 
the absolute value sum of the prediction error in firame prediction mode, and the 
absolute value sum of the prediction error in field prediction mode, and outputs the 
signal of the absolute value sum of these prediction errors to the prediction judging 
circuit 54. The absolute value sum of the prediction error in the above-mentioned firame 
prediction mode and field prediction mode is compared, the absolute value sum of the 
above-mentioned prediction error chooses small prediction mode from that comparison 
result, and the prediction judging circuit 54 controls the above-mentioned prediction 
mode change circuit 52 based on this prediction mode. The prediction mode change 
circuit 52 performs processing corresponding to the prediction mode in which the value 
of the absolute value sum of the above-mentioned prediction error is small to the signal 
S503 of the macro block by which reading appearance was carried out from said scan 
converter 71. The signal with which the processing concerned was made is sent to 
operation part 53, 

[0087] In addition, since the picture signal S6 concerned serves as the progressive scan 
frame structure when the flag S2 which shows that a picture signal S6 is a signal 
processed pulldown [ 3^2 ] stands, the above-mentioned prediction mode in the 



prediction mode change circuit 52 is fixed to frame prediction mode. 
[0088] Here, the above-mentioned motion vector detector 50 generates the absolute 
value sum of the prediction error for determining whether to perform [ in / as follows / 
the prediction judging circuit 54 ] prediction [ which / of the prediction in an image, 
forward prediction, backward prediction, or both-directions prediction ]. 
[0089] That is, the motion vector detector 50 asks for sum sigma | Aij-Aav | of the 
absolute value of a difference with the average Aav of the signal Aij of a macro block of a 
reference image, and the signal Aij of a macro block as the absolute value sum of the 
prediction error of the prediction in an image. Moreover, it asks for sum sigma I Aij-Bij | 
of the absolute value of the difference of the signal Aij of an input macro block, and the 
signal Bij of a macro block of a prediction image as the absolute value sum of the 
prediction error of forward prediction. Moreover, it asks for the absolute value sum of 
the prediction error of backward prediction and both-directions prediction as well as 
(changing the prediction image into a different prediction image from the case in 
forward prediction) the case in forward prediction. 

[0090] These absolute value sums are sent to the prediction judging circuit 54. The 
prediction judging circuit 54 concerned chooses the smallest thing as the absolute value 
sum of the prediction error of interchange prediction among the absolute value sums of 
the prediction error of forward prediction, backward prediction, and both-directions 
prediction. Furthermore, the absolute value sum of the prediction error of this 
interchange prediction is compared with the absolute value sum of the prediction error 
of the prediction in an image, the smaller one of it is chosen, and the mode 
corresponding to this selected absolute value sum is chosen as prediction mode. That is, 
if the absolute value sum of the prediction error of the prediction in an image is smaller, 
the prediction mode in an image will be set up. If the absolute value sum of the 
prediction error of interchange prediction is smaller, the mode whose absolute value 
sum which corresponds among forward prediction, backward prediction, or 
both-directions prediction mode was the smallest will be set up. In addition, the sum of 
squares of a prediction error can also be used for a judgment in the above-mentioned 
prediction judging circuit 54. 

[0091] Thus, the motion vector detector 50 detects the motion vector between the 
prediction image corresponding to the prediction mode chosen by the prediction judging 
circuit 54 among four prediction modes, and a reference image, and outputs the motion 
vector information concerned to the variable -length coding network 58 and the motion 
compensation circuit 64. As mentioned above, that from which the corresponding 
absolute value sum of a prediction error serves as min as this motion vector is chosen. 



[0092] When the picture signal of the frame which should be processed as an I picture is 
inputted, the above-mentioned prediction judging circuit 54 sets up the prediction mode 
in a frame (mode in which a motion compensation is not performed), as prediction mode, 
and changes switch 53d of said operation part 53 to the changed terminal a side. 
Thereby, the picture signal of I picture is inputted into the DCT mode change circuit 55. 
[0093] As shown in (A) of drawing 12, or (B), this DCT mode change circuit 55 changes 
the signal of four blocks [l] of a brightness component • Y [4] into one of the conditions 
in the condition (frame DCT mode) that the Une of the 1st field and the line of the 2nd 
field are intermingled, or the condition (field DCT mode) of having dissociated, and 
outputs it to the DCT circuit 56. 

[0094] That is, the DCT mode change circuit 55 compares the coding effectiveness at the 
time of the data of the 1st field and the 2nd field being intermingled and carrying out 
DCT processing with the coding effectiveness at the time of carrying out DCT 
processing in the condition of having dissociated, and chooses the mode with good 
coding effectiveness. 

[0095] For example, the inputted signal is considered as the configuration in which the 
line of the 1st field and the 2nd field is intermingled, as shown in (A) of drawing 12 , the 
difference of the signal of the line of the 1st field and the signal of the line of the 2nd 
field which adjoins up and down is calculated, and it asks for the sum (or sum of 
squares) of the absolute value further. Moreover, it considers as the configuration from 
which the line of the 1st field and the 2nd field separated the inputted signal as shown 
in drawing 12 (B), the difference of the signal of the fines of the 1st field which adjoins 
up and down, and the difference of the signal of the lines of the 2nd field are calculated, 
and it asks for the sum (or sum of squares) of each absolute value. Furthermore, both 
(absolute value sum) are compared and the DCT mode corresponding to a small value is 
set up. That is, if former one is small, frame DCT mode will be set up, and if latter one is 
small, field DCT mode will be set up. 

[0096] And while outputting the signal of the configuration corresponding to the 
selected DCT mode to the DCT circuit 56, the DCT flag which shows the selected DCT 
mode is outputted to the variable -length coding network 58 and the motion 
compensation circuit 64, 

[0097] In addition, since a picture signal S6 serves as the progressive scan frame 
structure when the flag S2 of the purport by said 3^2 pulldown processing stands, DCT 
mode is fixed to frame DCT mode. 

[0098] The prediction mode ( drawing 11 ) in the prediction mode change circuit 52 is 
compared with the DCT mode ( drawing 12 ) in this DCT mode change circuit 55, and 



DS [ in / about the block of a brightness component / each mode of both ] is substantially 
the same so that clearly. 

[0099] It is inputted into the DCT circuit 56, DCT (discrete cosine transform) processing 
is carried out, and the picture signal of I picture outputted from the DCT mode change 
circuit 55 is changed into a DCT multiplier. This DCT multiplier data is inputted into 
the variable-length coding network 58, after being inputted into the quantization circuit 
57 and quantizing by the quantization step corresponding to the amount of data 
accumulation of a transmission buffer 59 (buffer accumulated dose). 
[0100] The information on an image coding type, and said top field FOSUTO and the 
repeat first field is also transmitted to the variable -length coding network 58 from the 
information on a frame header. 

[OlOl] Moreover, corresponding to the information on the quantization step (scale) 
supplied from the quantization circuit 57, the variable-length coding network 58 
changes the quantized DCT multiplier data (in the case of now DCT multiplier data of I 
picture) which are supplied from the quantization circuit 57 into variable -length signs, 
such as Huffman coding, and outputs them to a transmission buffer 59, 
[0102] Moreover, the information on a quantization step (scale) is inputted into the 
variable-length coding network 58 fi:om the quantization circuit 57. the prediction 
judging circuit 54 " prediction mode (the prediction in an image, forward prediction, 
and backward prediction ") The information on the mode which shows any of 
both-directions prediction were set up from the motion vector detector 50 or the 
information on a motion vector From the prediction mode change circuit 52, a prediction 
flag (flag which shows any should be set up between firame prediction mode or field 
prediction mode) The DCT flag (flag which shows any should be set up between firame 
DCT mode or field DCT mode) which the DCT mode change circuit 55 furthermore 
outputs Furthermore, each flags S102 and S103 from said image coding t3^e 
assignment and image coding sequence rearrangement machine 70 The flag S2 supplied 
to the above-mentioned terminal 75 is inputted, and variable length coding of each 
[ these ] flag etc, is carried out based on the flag SlOl which shows the initiation timing 
of the pair of the field to consist of [ said ] variable-length coding networks 58 concerned. 
[0103] However, since both a prediction flag and a DCT flag are the fixed values of a 
frame mode when the flag S2 which shows the purport which is the picture signal by 
which 3:2 pulldown processing was carried out stands, these are not outputted from the 
variable-length coding network 58. Instead, the information (information that an input 
frame is the progressive scan firame structure) that the flag S2 concerned stands is 
transmitted. 



[0104] A transmission buffer 59 is outputted to the quantization circuit 57 by making 
information corresponding to the accumulated dose concerned into a quantized control 
signal while it accumulates the coded data suppUed from the above-mentioned 
variable-length coding network 58 temporarily. 

[0105] That is, if a transmission buffer 59 increases to the allowance upper limit which 
can accumulate the accumulated dose of data, it will reduce the amount of data 
outputted from the above-mentioned quantization circuit 57 by enlarging the 
quantization scale of the quantization circuit 57 with the above-mentioned quantized 
control signal. Moreover, with this, conversely, a transmission buffer 59 will increase 
the amount of data outputted from the above-mentioned quantization circuit 57 by 
making the quantization scale of the quantization circuit 57 small with the 
above-mentioned quantized control signal, if the accumulated dose of data decreases to 
an allowance lower limit conversely. Thus, overflow or the underflow of a transmission 
buffer 59 is prevented. 

[0106] And reading appearance of the coded data accumulated in the transmission 
buffer 59 is carried out to predetermined timing, and it is outputted to a transmission 
line through an output terminal 79. 

[0107] The DCT multiplier data with which I picture outputted from the quantization 
circuit 57 was quantized on the other hand are sent also to the reverse quantization 
circuit 60, and reverse quantization is performed corresponding to the information on 
the quantization step supplied from the quantization circuit 57 here. The output data of 
the reverse quantization circuit 60 are inputted into the IDCT (reverse DCT) circuit 61, 
after reverse DCT processing is carried out, according to a frame / field DCT flag, the 
block of DCT is changed in a frame / field DCT block change circuit 65, and after that, 
through a computing element 62, are supplied to forward prediction image storage 
section 63a of a frame memory 63, and are memorized. 

[0108] Next, when the picture signal of the frame which should be processed as a P 
picture from a scan converter 71 is outputted, from the motion vector detector 50, the 
absolute value sum of the prediction error (inter-frame difference) in a macro block unit 
is supplied to the prediction judging circuit 54 like the case where it mentions above. 
This sets up a frame / field prediction mode or the prediction in an image, and forward 
prediction prediction mode in the prediction judging circuit 54 concerned corresponding 
to the absolute value sum of the prediction error of a macro block. Therefore, the 
prediction mode change circuit 52 operates based on the set-up prediction mode 
concerned. 

[0109] When the above-mentioned prediction mode in a frame is set up, operation part 



53 is changed to the changed terminal a side, as switch 53d was mentioned above. 
Therefore, this picture signal is transmitted to a transmission line as coded data like 
the picture signal of I picture mentioned above through the DCT mode change circuit 55, 
the DCT circuit 56, the quantization circuit 57, the variable -length coding network 58, 
and a transmission buffer 59. Moreover, through the reverse quantization circuit 60, the 
IDCT circuit 61, the frame / field DCT block change circuit 65, and a computing element 
62, the DCT multiplier data with which it is outputted from the quantization circuit 57 
also at this time are supplied to backward prediction image storage section 63b of a 
frame memory 63, and are memorized, 

[0110] Here, while switch 53d is changed to the changed terminal b, reading appearance 
of the picture signal (in the case of now picture signal of I picture) memorized by 
forward prediction image section 63a of a frame memory 63 is carried out, it is sent to 
the motion compensation circuit 64 at the time of forward prediction mode, and a 
motion compensation is carried out corresponding to the motion vector information 
which the motion vector detector 50 outputs here. 

[0111] The prediction picture signal outputted from the motion compensation circuit 64 
is supplied to computing-element 53a. Computing-element 53a subtracts the prediction 
picture signal corresponding to the macro block concerned supplied from the motion 
compensation circuit 64 from the signal of a macro block of the reference image supplied 
from the prediction mode change circuit 52, and outputs the difference (prediction error). 
This differential signal is transmitted to a transmission line as coded data through the 
DCT mode change circuit 55, the DCT circuit 56, the quantization circuit 57, the 
variable-length coding network 58, and a transmission buffer 59. Moreover, this 
differential signal is locally decoded by the reverse quantization circuit 60, the IDCT 
circuit 61, and the frame / field DCT block change circuit 65, and is inputted into a 
computing element 62. 

[0112] However, since both a prediction flag and a DCT flag are the fixed values of a 
frame mode when the flag S2 which shows the purport which is the signal by which 3:2 
pulldown processing was carried out stands, these are not outputted from the 
variable-length coding network 58. Instead, the information (information that an input 
frame is the progressive scan frame structure) that the flag S2 stands is transmitted. 
[0113] The same signal as the prediction picture signal currently supplied to 
computing-element 53a is supphed to this computing element 62 again. A computing 
element 62 adds the prediction picture signal which the motion compensation circuit 64 
outputs to the differential signal which the IDCT circuit 61 outputted and was changed 
in the frame / field DCT block change circuit 65. Thereby, the picture signal of P picture 



which carried out partial decode is acquired. The picture signal of this P picture is 
supplied to backward prediction image storage section 63b of a frame memory 63, and is 
memorized. 

[0114] Next, when the picture signal of the frame which should be processed as a B 
picture from a scan converter 71 is outputted, the absolute value sum of the prediction 
error (inter-frame difference) in a macro block unit is sent to said prediction judging 
circuit 54 from the motion vector detector 50 like the case where it mentions above. This 
sets a frame / field prediction mode, or prediction mode in the prediction judging circuit 
54 concerned corresponding to the absolute value sum of the prediction error of a macro 
block to either the prediction mode in a frame, forward prediction mode, backward 
prediction mode or both-directions prediction mode. Therefore, the prediction mode 
change circuit 52 operates based on the set up prediction mode concerned. 
[0115] As mentioned above, it changes to the changed terminals a and b switch 53d, 
respectively at the time of the prediction mode in a frame, or forward prediction mode. 
At this time, the same processing as the case in P picture is performed, and data are 
transmitted. 

[0116] On the other hand, when backward prediction mode or both-directions prediction 
mode is set up, it changes to the changed terminals c and d switch 53d, respectively. 
[0117] At the time of the backward prediction mode in which switch 53d is changed to 
the changed terminal c, reading appearance of the picture signal (in the case of now 
picture signal of P picture) memorized by backward prediction image storage section 
63b is carried out, and a motion compensation is carried out by the motion 
compensation circuit 64 corresponding to the motion vector information which the 
motion vector detector 50 outputs. 

[0118] The prediction picture signal outputted from the motion compensation circuit 64 
is supplied to computing-element 53b. Computing-element 53b subtracts the prediction 
picture signal supplied from the motion compensation circuit 64 from the picture signal 
of the input macro block supplied from the prediction mode change circuit 52, and 
outputs the difference. This differential signal is transmitted to a transmission line as 
coded data through the DCT mode change circuit 55, the DCT circuit 56, the 
quantization circuit 57, the variable -length coding network 58, and a transmission 
buffer 59. Moreover, this differential signal is locally decoded by the reverse 
quantization circuit 60, the IDCT circuit 61, and the frame / field DCT block change 
circuit 65, and is inputted into a computing element 62. 

[0119] The same signal as the prediction picture signal currently supplied to 
computing-element 53b is supphed to this computing element 62 again. The prediction 



picture signal which the IDCT circuit 61 outputs a computing element 62, and the 
motion compensation circuit 64 outputs to the differential signal further changed by the 
frame / field DCT block change circuit 65 is added. Thereby, the picture signal of B 
picture which carried out partial decode is acquired. 

[0120] At the time of the both-directions prediction mode in which switch 53d is changed 
to the changed terminal d, reading appearance of the picture signal (in the case of now 
picture signal of I picture) memorized by forward prediction image storage section 63a 
and the picture signal (in the case of now picture signal of P picture) memorized by 
backward prediction image storage section 63b is carried out, and a motion 
compensation is carried out by the motion compensation circuit 64 corresponding to the 
motion vector information which the motion vector detector 50 outputs. 
[0121] The prediction picture signal outputted from the motion compensation circuit 64 
is supplied to computing-element 53c. Computing-element 53c subtracts the average of 
the prediction picture signal supplied from the motion compensation circuit 64 from the 
picture signal of the input macro block supplied from the prediction mode change circuit 
52, and outputs the difference. This differential signal is transmitted to a transmission 
line as coded data through the DCT mode change circuit 55, the DCT circuit 56, the 
quantization circuit 57, the variable-length coding network 58, and a transmission 
buffer 59. Moreover, this differential signal is locally decoded by the reverse 
quantization circuit 60, the IDCT circuit 61, and the fi-ame / field DCT block change 
circuit 65, and is inputted into a computing element 62. 

[0122] The same signal as the prediction picture signal currently suppUed to 
computing-element 53c is supplied to this computing element 62 again. The prediction 
picture signal which the IDCT circuit 61 outputs a computing element 62, and the 
motion compensation circuit 64 outputs to the differential signal changed further in the 
fi-ame / field DCT block change circuit 65 is added. Thereby, the picture signal of B 
picture which carried out partial decode is acquired. 

[0123] Since both a prediction flag and a DCT flag are the fixed values in frame 
prediction mode when the purport which is a signal by 3:2 pulldown processing is shown 
and the flag S2 stands here, these are not outputted from the variable -length coding 
network 58. Instead, the information (information that an input frame is the 
progressive scan frame structure) that the flag S2 stands is transmitted. 
[0124] Since the picture signal of B picture is not used as the prediction image of other 
images, it is not memorized by the frame memory 63. 

[0125] In addition, in a frame memory 63, bank switching is performed if needed, and to 
a predetermined reference image, forward prediction image storage section 63a and 



backward prediction image storage section 63b can change what is memorized on one 
side or another side as a forward prediction image or a backward prediction picture 
signal, and can output it. 

[0126] Although explained above focusing on the block of a brightness component, about 
the block of a color difference component, similarly, it is processed as a unit and the 
macro block shown in drawing 11 and drawing 12 is transmitted. In addition, what set 
to one half the motion vector of the block of a brightness component with which the 
motion vector in the case of processing the block of a color difference component 
corresponds to the perpendicular direction and the horizontal direction, respectively is 
used. 

[0127] The bit stream of the coded data generated with the encoder 17 of drawing 1 as 
mentioned above is recorded on a record medium 18. 

[0128] In the image coding system of drawing 1 to which the dynamic-image coding 
approach and equipment of this invention are applied by the above explanation so that 
clearly When encoding the picture signal sequence in which the dynamic*image raw 
material with which coding frame rates differ in the sequence of an input picture signal 
is intermingled The positional information from which a coding frame rate changes in a 
picture signal sequence. For example, the record medium which made editing point 
information memorize beforehand can be prepared, and a coding frame rate can be 
changed from this record medium according to the information by which reading 
appearance was carried out, namely, it can control whether an input image is encoded or 
it does not carry out. 

[0129] Moreover, this system is very effective when the picture signal (coding frame rate 
24Hz) for example, by 3-2 pulldown processing and the picture signal (coding frame rate 
30Hz) photoed with the television camera encode efficiently the image sequence by 
which edit association is carried out. That is, since the picture signal part by 3^2 
pulldown processing can be known out of a picture signal sequence by referring to the 
editing point information currently beforehand prepared corresponding to the picture 
signal sequence when encoding an image sequence, the redundancy field detection and 
the clearance approach by 3-2 pulldown processing can be applied only to the part, and 
the coding effectiveness of a frame can be gathered. Moreover, since it can avoid 
applying above-mentioned redundancy field detection and the clearance approach in the 
picture signal part photoed with the television camera, there is also no problem to which 
the problem of removing the field required originally as incorrect ** does not arise, and 
does not have the problem to which a motion of a dynamic image becomes unnatural, 
and the coding effectiveness of a frame falls. 



[0130] Next, the 2nd example which realizes the dynamic-image coding approach of this 
invention is explained with reference to drawing 13 . Drawing 13 shows the image 
coding structure of a system to which the 2nd dynamic-image coding equipment of this 
invention is applied. 

[0131] The configuration of this drawing 13 carries out telecine conversion of the image 
of the film source 21 of per second 24 coma of a motion -picture film etc. by 3-2 pulldown 
processing at the picture signal whose field rate like a television broadcasting method, 
for example, NTSC system, is 30Hz, and is equipped with the telecine equipment 22 
recorded on a video tape etc, with VTR, and the image coding equipment 30 which 
encodes the picture signal outputted from this telecine equipment 22 as an input picture 
signal, and generates coded data for this picture signal. 

[0132] when the picture signal by the above-mentioned 3:2 pulldown processing 
becomes 2 / 60 seconds when a coding firame rate carries out reading appearance of the 
one coma in the 2 fields, and 3 field reading appearance of the one coma is carried out 
here, it will change to 3 / 60 seconds. 

[0133] The above-mentioned telecine equipment 22 outputs the picture signal S30 of the 
field sequence acquired by 3:2 puUdown processing, and the flag S31 with which it 
shows whether it is what read one coma of a film 21 in the 3 fields about each field of the 
picture signal S30 concerned. The flag S31 concerned is made with "1", when the 
above-mentioned picture signal S30 reads one coma of a film 21 in the 3 fields and 
telecine equipment 22 outputs said repeat field of the 3 fields concerned. 
[0134] The above-mentioned flag S31 is sent to VTR24 with the above-mentioned 
picture signal S30, and is recorded on the video tape in VTR24 concerned as header 
information of the picture signal S30 concerned. That is, the picture signal S30 and the 
above-mentioned flag S3 1 of a field sequence correspond 1 to 1 time about each field, 
and are recorded on the video tape in the above VTR 24, 

[0135] In this way, the information (flag S3l) which directs whether the video tape 25 on 
which record was made with VTR24 is that fi-om which each field included in the 
sequence with the picture signal (S30) of the field sequence by 3:2 pulldown processing 
read the coma of a film in the 3 fields was recorded. 

[0136] In addition, the picture signal S30 and the flag S31 do not need to be recorded on 
the same record medium, and you may make it record them on a separate medium. For 
example, what you may make it record on the floppy disk 26 shown in drawing 12 , and 
a picture signal S30 is recorded on the video tape for example, in VTR24 in this case, 
and records a flag S3 1 on a floppy disk 26 can be performed. 

[0137] Here, how to record on the tape together with the picture signal, for example like 



the case of said drawing 1 with the above-mentioned picture signal S30, using the user 
bit of a SMPTE time code as the record approach of the flag S31 recorded can be 
considered. For this reason, the VITC plug circuit 23 which operates hke drawing 1 is 
established also in the configuration of the drawing 13 concerned, the above-mentioned 
picture signal S30 and a flag S31 are supplied to the VITC plug circuit 23 concerned, 
and the picture signal S32 with which the above-mentioned flag S31 was inserted in the 
above-mentioned picture signal S30 here at the user bit of VITC is formed. Moreover, 
also about Above VITC and LTC, you may be the thing of bit patterns other than the 
format shown in drawing 2 or drawing 4 like the above-mentioned, and in this case, a 
response can be taken, it is put in and disclosed by the record side and the receiving side, 
and ** is good. In addition, as a product which records on VITC the information which 
shows the relation of the 3^2 pulldown processing at the time of telecine, there is a thing 
made from AATON and EBATSU, for example. These products were used in order to 
make film edit of nonlinear ** easy conventionally. 

[0138] The video tape 25 on which the above picture signals S32 were recorded is played 
with VTR31, and the picture signal S23 acquired by playback with this VTR31 is sent to 
image coding equipment 30. In addition, the picture signal S23 reproduced fi-om this 
video tape 25 is the same as the above-mentioned picture signal S32. 
[0139] The image coding equipment 30 which received the picture signal S23 from the 
above VTR 31 reads the user bit S31 (namely, information which shows the relation of 
3:2 pulldown processing) of the SMPTE time code of this picture signal, for example, 
said flag recorded on said VITC, removes the redundancy field of the above-mentioned 
picture signal based on the flag S31 concerned, and encodes the picture signal 
concerned after that while it reads said picture signal S30 fi-om the picture signal S23 
concerned. 

[0140] In order to perform such a thing, the picture signal S23 supplied to image coding 
equipment 30 from the above VTR 31 is first sent to the VITC reading circuit 32. In the 
VITC reading circuit 32 concerned, from the above-mentioned picture signal S23, said 
flag S31 arranged in VITC is read, and it dissociates with the picture signal S30 by the 
above-mentioned 3^2 pulldown processing of the user bit of said SMPTE time code, and 
sends to the path after the redundancy field clearance machine 33 as a picture signal 
S20 about the separated picture signal S30 concerned. On the other hand, the VITC 
reading circuit 32 concerned outputs the flag S21 corresponding to the flag S31 read in 
Above VITC. This flag S21 is sent to the redundancy field clearance machine 33 as a 
control signal which shows whether the redundancy field is removed. 
[0141] With the above-mentioned redundancy field clearance vessel 33, the picture 



signal corresponding to a redundancy image is removed from the picture signal S20 by 
the 3'2 pulldown processing supplied from the above-mentioned VITC reading circuit 32 
based on the above-mentioned flag S21. By this, the picture signal of the redundancy 
image concerned will be encoded. 

[0142] The picture signal S22 of the field sequence outputted from the above-mentioned 
redundancy field clearance machine 33 is inputted into a scan converter 34 with the 
above-mentioned flag S21. This scan converter 34 is the same as the scan converter 16 
of drawing 1 . That is, in the scan converter 34 concerned, the picture signal S22 of the 
field sequence after the redundancy field was removed by the above-mentioned 
redundancy field clearance machine 33 is changed into the picture signal of a frame 
sequence at entry sequence. 

[01431 The picture signal of the frame sequence outputted from this scan converter 34 is 
sent to an encoder 35 with the same flags SlOl, S102, and S103 as the above-mentioned. 
In the encoder 35 concerned, like the above-mentioned, high efficiency coding of the 
picture signal of the above-mentioned frame sequence is carried out, and flags SI02 and 
S103 are encoded. In addition, the encoder 35 concerned is the same as said encoder 17 
about the fundamental configuration except not controlling coding processing using the 
flag S2 in the encoder 17 of said drawing 1 . That is, in the encoder 35 in the example of 
the configuration of this drawing 13 , since the picture signal inputted into the encoder 
35 concerned is a picture signal processed pulldown [ 3^2 ] from the film source, it 
becomes the same actuation as the case where "1" stands on the flag S2 in the example 
of said drawing 1 . 

[0144] The coded data (bit stream) which encoded and obtained flags S102 and S103 
while carrying out high efficiency coding of the picture signal with the above-mentioned 
encoder 35 is recorded on a record medium 36 after that. 

[0145] in addition - for example, when a flag S31 is recorded on the floppy disk 26 
shown in drawing 13 , what makes said flag S21 output from the above-mentioned VITC 
reading circuit 32 corresponding to the flag S31 which carried out reading appearance 
from the floppy disk 26 concerned is possible, of course, a flag S21 is not outputted from 
the VITC reading circuit 32, but you may make it send the flag S31 which carried out 
reading appearance from the floppy disk 26 to the redundancy field clearance machine 
21 as a flag S21 as it is 

[0146] Next, the actuation in the configuration from the VITC reading circuit 32 of 
above-mentioned drawing 13 to a scan converter 34 is explained using drawing 14 . 
[0147] The picture signal S20 of said field rate outputted to this drawing 14 from the 
VITC reading circuit 32 of drawing 13 , The flag S21 which shows whether a picture 



signal S20 is the repeat field by 3^2 pulldown down processing, The picture signal S22 
after the redundancy field was removed by the redundancy field clearance machine 33 
of drawing 13 , The flag SlOl which shows the timing (starting of "1") of initiation of the 
pair of the field of constituting the frame concerned in case a field rate is changed into a 
frame rate with the scan converter 34 of drawing 13 like said drawing 6 , Whether the 
frame concerned begins from the 1st field (top field) Or the flag SI02 set to "1" in 
showing whether it begins from the 2nd field (bottom field) and beginning from the 1st 
field. Origin shows the flag S103 used as "1", when the frame concerned is a frame 
which consists of the 2 fields which removed the 1 field from the 3 fields generated from 
the same coma of the film source. Moreover, also about the picture signal S20 in this 
drawing 14 , alphabetic characters F and f are the picture signals of the film source 
processed pulldown [ 3-2 ], a capital letter F expresses the 1st field, a small letter f 
expresses the 2nd field and the same figure expresses the field by which reading 
appearance was carried out from the same coma of a film among the figures of the 
subscript of these alphabetic characters F and f. 

[0148] As this drawing 14 shows, when a picture signal S20 is the repeat field by 3:2 
pulldown processing, a flag S21 is set to "1", and when it is not the repeat field, a flag 
S21 is set to "0." Therefore, said redundancy field clearance machine 33 when "1" stands 
on the flag S21 concerned judges the field of the picture signal S20 from the VITC 
reading circuit 32 to be the redundancy field, and removes the redundancy field 
concerned from a picture signal S20. 

[0149] Moreover, like the case of drawing 1 , from the scan converter 34 of the 
configuration of this drawing 13 , the flags SlOl, S102, and S103 of above-mentioned 
drawing 14 attached to it are also outputted, therefore these picture signals and flags 
SlOl, S102, and S103 are inputted into an encoder 35 with the picture signal of said 
frame rate. Furthermore, when performing coding which followed MPEG 2 specification 
like the above-mentioned with the above-mentioned encoder 35, the above-mentioned 
flags S102 and S103 are encoded as said top field first (top_field_first:TFF) and the 
repeat first field (repeat_first_field:RFF) which are defined by MPEG 2, respectively. 
[0150] It is very effective, when carrying out high efficiency coding of the picture signal 
by 3^2 pulldown processing by the above explanation, for example by the image coding 
system of drawing 13 to which the dynamic-image coding approach and equipment of 
this invention are applied so that clearly, that is, since the location of the redundancy 
field repeated by referring to the information on being a thing currently beforehand 
prepared corresponding to the picture signal sequence that each field carried out 3 field 
reading appearance of the one coma of a film can be known when encoding a picture 



signal sequence, the redundancy field can be removed efficiently, therefore the coding 
effectiveness of a firame can be gathered. Moreover, there is also no problem to which the 
problem which is not the redundancy field of removing the field required originally 
accidentally does not arise, and does not have the problem to which a motion of a 
dynamic image becomes unnatural, and the coding effectiveness of a frame falls. 
[0151] Since it is above, the dynamic-image coding system of drawing 1 or drawing 13 
by which the dynamic-image coding approach and equipment of this invention are 
applied has practically very big effectiveness. 

[0152] In addition, the editor etc. is made to record the coding control information (a flag 
Sll and S31) of an image on record media, such as a video tape, with a picture signal 
beforehand in this invention, as mentioned above. In the above-mentioned explanation, 
the above-mentioned coding control information is recorded on the user bit, for example, 
VITC, and LTC of the SMPTE time code corresponding to an image, for example. By the 
image coding equipment side The coding control information is read, and although how 
to mainly control clearance of the 2'3 pulldown ****** repeat field was explained as 
what controls the coding approach of an image based on it, various kinds of approaches 
can be considered as control of the coding approach of an image. 

[0153] For example, the video editor sets the so-called scene change flag to VITC and 
LTC of the field which carry out a scene change. And at an image coding equipment side, 
the scene change flag recorded on VITC or LTC is read, and the field which contains the 
field of the head of the scene change or it based on it is encoded by I picture. 
[0154] Moreover, for example, when a video editor wants to make coding image quality 
into high definition about a certain scene, the so-called high-definition directions flag is 
set to VITC and LTC of the field. And the high-definition directions flag recorded on 
VITC or LTC is read, the coding bit rate of the scene is raised based on it, and it is made 
to encode in an image coding equipment side. 

[0155] Further for example, a video editor sets a so-called head field flag for one coma of 
a film to VITC and LTC of the head field at the time the bottom pulldown [ 2:2 ]. Here, 
2^2 PURUDAUN is the telecine conversion approaches used widely, when changing the 
film image of 24 coma into the picture signal of per second 25 frames (per second 50 
field). This is the approach of carrying out an interlace scan (interlaced scanning) and 
reading one coma of a film in the 2 fields of a picture signal. And the head field flag 
recorded on VITC or LTC is read, and one frame is constituted and it is made to encode 
in an image coding equipment side from the 2 fields by which reading appearance was 
carried out firom the same coma. 

[0156] Thus, with an image, the information recorded on the user bit, for example, VITC, 



and LTC of the SMPTE time code corresponding to it is read, and various utilization is 
attained by the image coding equipment side at control of the coding approach of an 
image based on it. 

[0157] Next, the 3rd example which realizes the dynamic-image coding approach of this 
invention is explained. This 3rd example is an example which uses advice of SMPTE 
called a video index information (Videolndex Information) as the record approach of the 
flag Sll recorded with the picture signal S12 as shown in said drawing 1 . 
[0158] The above-mentioned video index information is recorded in the so-called 
blanking of a 4-2:2 component digital video signal, and is sent by the color-difference 
signal (Cb, Cr) of the 277th line with the 14th line in the system using 512 lines like 
NTSC system. In addition, DVITC (Digital Vertical Interval Time Code) is transmitted 
to the luminance signal (Y) of the same line. 

[0159] The above-mentioned video index information is expressed with 90 bytes of 
information using the color- difference signal of significant part 720 sample of one line. 
This is explained using drawing 15 . The significant part of one line of a 4:2^2 
component digital video signal is 1440 sample **** to the sequence of Cb, Y, Cr, Y, Cb, Y, 
Cr, Y, and ... Each sample is 10 bit length. In addition, generally, 2 bits by the side of 
LSB (least significant bit) are always set to "0", and effective bits length is 8 bits. 
Moreover, the value of 204h (hexadecimal expression) of the sample of the 
color- difference signal of 10 bit length expresses "1" of a binary number, and the value of 
200h expresses "0" of a binary number. 

[0160] The first color-difference signal (Cb of sample WORD No.O) expresses LSB (bit O) 
of the video index word 0 of 8 bit length. The 2nd color- difference signal (Cr of sample 
WORD No.2) expresses the bit 1 of the video index word 0. Continuing [ and ] similarly 
hereafter, the 8th color-difference signal (Cr of sample WORD No. 14) expresses MSB 
(bit 7) of the video index word 0. Continuing similarly hereafter, the last color- difference 
signal (Cr of sample WORD No. 1438) expresses MSB (bit 7) of the video index word 89. 
Thus, 90 bytes of video index information to the video index words 0-89 is expressed. 
[0161] The data format of a video index information is specified, as it is shown in the 
convention (Proposed SMPTE recommended practice RP-186"Video Index Information 
Coding for 525 and 625 Line Television Systems" (August 20 and 1995)) in the 
above-mentioned advice and is shown in drawing 16 . This video index information is for 
recording the information on the source before mainly becoming digital video. 
[0162] the image according [ using source flag data (source flags data) of 4 bits of low 
order of video index word No. 14 (lower 4bit), when it is made to correspond to the 1st 
example which mentioned the 3rd example concerned above / the video signal ] to 3^2 



pulldown processing - or the information which shows the picture signal photoed with 
the television camera is transmitted, the information is detected and the coding 
approach is controlled by dynamic-image coding equipment. 

[0163] What changes into the video index information plug circuit 6 and the video index 
information reading circuit 12 the VITC plug circuit 6 and the VITC reading circuit 12 
in drawing 1 which is the configuration of said 1st example, respectively as a concrete 
configuration at the time of making the 3rd example equivalent to such 1st example is 
mentioned. 

[0164] Moreover, when the 3rd example concerned is made equivalent to said 2nd 
example, using the video field (video field) of 4 bits of high orders of video index word 
No. 12 (upper 4bit), and film frame data (film frames data), about the field of a 3-2 
pulldown ****** video signal, the information which directs whether it is the repeat 
field by 3*2 pulldown processing is transmitted, and it detects the information and 
controls the coding approach by dynamic-image coding equipment. 

[0165] What changed the VITC plug circuit 23 and the VITC reading circuit 32 in said 
drawing 13 into the video index information plug circuit 6 and the video index 
information reading circuit 12, respectively as a concrete configuration at the time of 
making the 3rd example equivalent to such 2nd example is mentioned. 
[0166] In addition, when using the information which directs the field which carries out 
a scene change, for example, the information concerned is transmitted using source flag 
data (source flags data) of 4 bits of low order of video index word No. 14 (upper 4bit), 
detects the information and controls the coding approach by dynamic-image coding 
equipment. 

[0167] Moreover, when using the information which directs the head field of a 3^2 
pulldown ****** film, the information concerned is transmitted using the video field 
(video field) of 4 bits of high orders of video index word No. 12 (upper 4bit), and film 
frame data (film frames data), detects the information and controls the coding approach 
by dynamic-image coding equipment. 
[0168] 

[Effect of the Invention] By the above explanation so that clearly the dynamic-image 
coding approach and equipment of this invention When the picture signal acquired from 
the dynamic- image raw material with which coding frame rates differ in the sequence of 
a picture signal is intermingled, By detecting the positional information from which a 
coding frame rate changes in the sequence of a picture signal, and changing coding 
processing of a dynamic-image signal based on positional information It becomes 
possible to encode efficiently the dynamic-image signal with which the dynamic-image 



it 



raw material with which coding frame rates differ in the sequence of a picture signal is 
intermingled like the signal with which the picture signal acquired by 3=2 pulldown 
processing and the picture signal photoed with the television camera are intermingled. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the block circuit diagram showing the outline configuration of the 
image coding system of the 1st example by which the dynamic-image coding approach 
and equipment of this invention are applied. 
[Drawing 2l It is drawing for explaining the time code of VITC. 

[Drawing 3] It is drawing for explaining the location of the signal of the level line of the 
picture signal of digital data. 

[Drawing 4] It is drawing for explaining the time code of LTC. 

[Drawing 5] It is the block circuit diagram showing redundancy field detection and the 
concrete configuration of a clearance circuit. 

[Drawing 6] It is a timing chart when processing the picture signal by 3^2 puUdown 
processing, and the picture signal into which the picture signal photoed with the 
television camera was edited by the image coding system of drawing 1 , 
[Drawing 7] It is drawing for explaining a picture coding type. 

[Drawing 8] It is drawing for explaining the principle of the picture signal coding 
approach. 

[Drawing 9l It is the block circuit diagram showing the concrete configuration of an 
encoder. 

[Drawing 10] It is drawing for explaining the structure of a picture signal. 
[Drawing ll] It is drawing for explaining a frame / field prediction mode. 
[Drawing 12] It is drawing for explaining a frame / field DCT mode. 

[Drawing 13] It is the block circuit diagram showing the outline configuration of the 
image coding system of the 2nd example by which the dynamic-image coding approach 
and equipment of this invention are applied. 

[Drawing 14] It is a timing chart when processing the picture signal by 3^2 pulldown 



processing by the image coding system of drawing 13 . 

[Drawing 15l It is drawing used for explanation of a video index information. 
[Drawing 16] It is drawing showing the data format of a video index information. 
[Drawing 17l It is drawing for explaining 3^2 pulldown processing. 

[Drawing 18] It is the bloclc circuit diagram showing the outline configuration of the 
conventional image coding system. 

[Drawing 19] It is drawing for explaining the processing which detects the redundancy 

field by 3'2 pulldown processing, and removes it. 

[Description of Notations] 

1 Video Edit Equipment 

2,3,7,11,24,25 VTR 

4, 13, 15 Switch 

5 Video Edit Controller 

6 23 VITC plug circuit 

9 25 Video tape 

10 30 Image coding equipment 
12 32 VITC reading circuit 

14 Redundancy Field Detection and Clearance Machine 

16 34 Scan converter 

17 35 Encoder 

18 36 Record medium 

33 Redundancy Field Clearance Machine 



